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THE “HOLE” 


ABOUT 








he truth is: no other opening will 

give you the flow perfection of a round hole! 

Because Q C f Round Port Valves are the exact size 

and shape as the pipe itself... you get smooth, 

unrestricted flow of even the most heavy viscous 

ladings. There are no obstructions...no loss in head 

pressure...no turbulence and harmful abrasive 

effects from solids in suspension. 
Quarter-turn shut off! Full pipe area opening! 
Non-wedging design! All these features are 
found in both QC € Round Port Valves 
and Rectangular Port Valves. Their extra long 
service life with minimum maintenance will save 
you money in the long run. And that’s the truth! 


Representatives in 50 Principal Cities. Write 

for descriptive Catalog 5-WS, QC f Industries, 
Incorporated, Valve Division, 

1501 E. Ferry Avenue, Detroit 11, Michigan. 


in Sewage treatment 


In Stee! Piants In the Cement industry 


(); PLUG VALVES 





Wichita Installs Another 
11 Miles of Clay Pipe 


When taxpayers approve a sewerage bond issue, 
they're giving a vote of confidence to the good 
judgment of the men who will specify the pipe. 
Bond-financed sewers must give long, trouble-free 
service. You can be absolutely sure of their de- 
pendability when you use guaranteed Vitrified Clay 
Pipe. Clay Pipe installed today will be good as new 
long after the bond issue is retired. Alkaline soils 
or acid sewer gases can’t corrode it. Corrosive in- 
dustrial waste doesn’t affect it. There’s no safe 
substitute for chemically inert Clay Pipe. It’s guar- 


anteed for 50 years! 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 


1520 18th St. N. W., Washington 6, D. C. 


311 High Long Bidg., 5 E. Long St., Columbus 15, Ohio 
703 Ninth & Hill Bldg., Los Angeles 15, Calif. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
206 Connally Bidg., Acianta 3, Ga. 


More than 59,000 feet of Clay Pipe, 18 
to 36 inches, are being installed in 
Wichita, Kan., under the direction of 
Eugene N. Smith, City Manager; 
George J. Fisher, Director of Service; 
and B. E. Smith, City Engineer. Con- 
tractor is Utility Contractors, Inc., un- 
der Paul W. Brock, President. Project 
Engineer: Ray E. Lawrence. Resident 
Engineer: Don Proudfit. Consulting 
Engineers: Black and Veatch. 





A complete line of 
fittings solves every 
installation problem 
i when you s ecify 
Clay Pipe. This T- 
Branch, for exam- 
le, enables you to 
joint feeder lines 
into a trunk without 
patching or using 
substitute materials. 
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For economical and effective maintenance of {§ Sanitizing new wells, both during and after drilling. 

chlorine residuals over an extended period, HTH 

Tablets have proved their value on a wide variety 

of sanitation problems. Added to water, they go 

to work immediately to give you slow, steady 

chlorination needed for the following applications: | §§ Controlling the breeding of mosquitoes, flies 
and insects. 


BE Destroying offensive odors originating in stagnant 
ponds, ditches, etc., especially those subject to 
seepage from septic tanks. 


Bi Sanitizing newly laid and newly repaired pipe lines. 
BB Destroying algae; controlling bacterial growth in ft Disinfecting effivents, controlling odors, and B.O.D. 
spray ponds, reservoirs, basins, sand filters, etc. reduction at sewage disposal plants. 


BB Disinfecting swimming pool water. BB Miscellaneous sanitizing and deodorizing. 


Get complete information from your HTH supply 
house or mail this coupon for detailed literature. 


HTH Tablets contain 
OLIN MATHIESON CHEMICAL CORPORATION 


not less than 70% = industriel Chemicals Division 
available chlorine. e Baltimore 3, Merylend 
They ore packed in : Please send information on HTH Tablets. 


100-Ib. lithographed 


steel drums and in NAME 








cases of six 7% -lb. COMPANY 
cons. 
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Sewage and Industrial Wastes in 1954 
by David B. Lee 


Automatic Control of Water Fluoridation 
by Kenneth F. Knowlton 


Distribution System—Design & Construction (19th of a Series) 
by George E. Symons, Ph.D 


Tale of Two Standpipes 
by S. S. Anthony 


Centrifugal Pumps—Part 4—Weearing Rings 
by Roy Carter and Igor |. Karassik 


West Virginia Water Service Co. Exhibit 


Low-Cost Secondary Treatment by New Cavitation System 
by Kar! L. Schulze and Herbert S. Foth 


Canadian Sewage and Sanitation Meeting 
North Carolina Water and Sewage Meeting 


Stabilization of Polluted Waters—Part 2 
by H. Heukelekian 


Report from Abroad: Atomic Energy Wastes 
by John Finch 


Technical Digests (FS&IWA) 
Meetings Scheduled 

New Equipment 
Manufacturers’ News 


New Literature 


Published Monthly—subscriptions in the U.S. and Canada $3.00 per year; $4.50 for two years; $6.00 for three years. Other 
countries $1.50 per year additional. Single copies 25c. 
(Member— Audit Bureau of Circulation and Associated Business Publications, Inc.) 
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OPENING 





...- 52 of these 


CHAPMAN 


Automatic Cone Valves 


supplied for TVA To supplement its hydro- 
electric power, TVA has 


built a series of steam 
plants on the Tennessee 
and Ohio rivers. These 
new units will furnish 
power required for 
Atomic Energy and other 
projects. 

in this vital program, 52 Chapman Automatic 
Cone Valves were utilized for these plants . . . to 
act as check valves on the condenser water pumps. 
Each of these valves weighs approximately 11 
tons. 

Chapman designs and builds these valves in a 
range of sizes from 6” to 48” for check, throttling, 
pressure reduction and stop valve service. This is 
only one of many special Chapman valves. Re- 
member, there’s no problem in flow control 
that's too big or too tough for Chapman. That's 
why it saves time and money to check with 
Chapman first, every time. 


The CHAPMAN VALVE 


MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 
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NASHVILLE, TENN. 


Nashville Filter Plant 


(EXPANSION COMPLETED IN 1951) 
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Mr. Robert l. Lewrence, Jr., Director and Chief Engr. Water Werks Filter Operating Gallery. 
Dept, ct the Mester Control Table in the original plent lobby. 


This 56 MGD Plant is a good example of what can be accomplished through: (1) careful engineering, 
(2) improved chemical treatment techniques, and (3) efficient operation by means of complete instrumentation 
and control. These foctors have resulted in substantial savings in the cost of treated water at Nashville. 

Builders Water Works Equipment (installed in the new section by J. B. Michael & Co., Inc.) has contributed 
to this successful history, both in the original plant and in the recently completed addition. For a detailed 
description of this equipment — Filter Controllers and Gauges, Pneumatic Master Control System, Chronoflo Meters 


and Summator, and Wheeler Filter Bottoms — address Builders-Providence, Inc., Providence 1, Rhode Island. 
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DIVISION OF B-I-F INDUSTRIES, INC. Discos: 
SUILOERS (ROM FOUNDRY © PROF ORTIONE ERS, (HC. © OMEGA MACHINE CO, re oees 
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VEL Serving Municipalities and Public Works everywhere 


Note rugged simplicity of this unique 
Darling principle just jour sturdy 
working parts two plain inter- 
changeable no-pocket discs and two 
husky wedges. With this foolproof 


assembly, maintenance 18 easy 


SEWAGE PLANTS 


PUMPING STATIONS 


RESERVOIRS 


POWER PLANTS 


DARLING Revolving Double Dise VALVES 


are stand-outs in every application 


N enviable record for outstanding public service 
.and of course there are many good reasons 


for Darling valve dependability and low-cost service. 


1. The fully revolving double disc parallel seat Darling 
valve compensates automatically for any valve body 
distortion . . . your assurance of tight closure even 


under extreme service conditions. 


2. The fully revolving double discs minimize wear and 


assure you of tight closure throughout the life of 
the valve. 

Water and sewage engineers everywhere are saving 
time and cutting valve maintenance costs thanks to 
Darling revolving disc gate valves. Darlings are avail- 
able in a wide range of sizes for all normal and un- 
usual service .. . for pressures up to 1500 pounds. 
Write for all the facts. Address . . . 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 11, Pa. 
Manufactured in Canada by The Canada Valve & Hydrant Co., Lid., Brantford 7, Ontario 
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CHLORINATION? 


Nothing—when you buy a Fischer & Porter Chlorinator. That's 
true because fool-proof safety features are already engineered 
into this modern, instrument-type chlorinator. 





The F&P Chlorinator is instrument engineered 
from top to bottom to be absolutely safe in any 
emergency—and the safety features respond in 
stantly. The mechanical design—without hy- 
draulic devices to introduce time lag—make this 
a certainty... 


In the F&P Chlorinator you can take a hammer and shatter 
the flowmeter tube—and the chlorinator shuts down instantly 


In the F&P Chlorinator you can pull the flow setting needle 
valve right out of its socket—and the chlorinator shuts down 
instantly 


In the F&P Chlorinator you can shut off the ejector water 
supply while leaving the chlorine on—and the chlorinator shuts 
down instantly 


In the F&P Chlorinator a simple series of hand manipulations 
tests each safety component—or shows the reason for mal 
functioning should it ever occur. 


These safety advantages are yours in the Fischer & Porter 
Chlorinator. They cost you not one penny more at the outset 
since the F&P Chlorinator is lower in first cost. They avoid 
constant costs of repeated safety tests and checks. They assure 
you against high costs of repairs and maintenance. We don't 
put our safety devices under a bell jar—they are right out in 
the open where you can see and touch them. 


These engineered features—instrument-type engineering— 
make the F&P Chlorinator the safest ever built. And you get 
all these safety features plus ease of operation, dependability 
proven in over 600 operating units, complete corrosion resis 
tance—everything you should have in a chlorinator—and you 
get them for even less cost in the initial purchase. Write today 
for full information, details on free trial offer, and absolute 
guarantee of satisfac tion 


comfplele process. vidltumerlalion 
FISCHER & PORTER CO. 


125 Fischer Road fX Hatboro, Pa. 


18 YEARS SUCCESSFULLY ) CHLORINE CONTROL EQUIPMENT 
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eliminate “orphans” 
from your fire 
protection system... with 


























GATE VALVES and 
FIRE HYDRANTS 





IOWA HYDRANTS 


Provide full, truly unrestricted water way. 


Open with the prewure for faster water 
delivery 


Close against the pressure to eliminate woter 
hommer, provide flushing action. 


| . ae) wi - : a . » ~~ « Assure positive drainage 
7 \ ‘, a \~ \ Se a f 4S) Are available for any type of connection 
Don’t Gamble. on Obsolete Equipment- All working ports removable hrovgh top— 
\\lZ “Ss FF a no di of special tools require 
.--BE READY FOR ANY EMERGENCY! \ 


Meet all A.W.W.A. specifications. 


1OWA GATE VALVES 


Double disc, porallel sear 


“Forever" is such a long, long time. In this H-bomb age, we hesitate 


to promise that replacement parts for lowa Hydrants and Gate Valves will 
Positive wedging action for efficient no-leck 

ing. 

Gotes bung loosely from stem nvt—no 

binding 

Rugged, time proved design means long life. 

low service costs 

Available with bell, flange, or mechanicol 

, , , connections to fit ast 

almost a half century ago. It’s a record we plan to maintain. So, this much we Stomned babaiietion 7 


be available ‘‘forever.’’ But, we'd like to—because, actually, replacements 
are readily available today for every part of every hydrant and gate valve 
Iowa ever has made. That's a record that extends way back to 1909— 


, ’ “ ” . Meet off AW.W.A ific ati . 
can say: You're as “safe as safe can be” in replacing NOW with time-proved 7" 4 Seas 











Iowa. For full details, please write TODAY! 


IOWA VALVE COMPANY 


Oskaloosa, lowa A Subsidiary of James B, Clow & Sons 
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THE HERSEY DETECTOR METER 


with Disc Meter or (as illustrated above) the Hersey Bronze Case 
Compound Meter on the by-pass, is standard equipment on the fire 
services of many large industrial plants throughout the nation. 

A Hersey creation that has never been equaled — Write for full details 


HERSEY MANUFACTURING COMPANY 


SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK — PORTLAND, ORE. — PHILADELPHIA — ATLANTA — DALLAS — CHICAGO 
SAN FRANCISCO — LOS ANGELES 





What you see here is routine procedure on raw materials coming to 
Crane. There’s no unloading of the more than 3,000 incoming car- 
loads per year until the Crane Quality Control Lab gives an unqual- Better Quality 
mee O.E. aa Bigger Selection 
The extra care that Crane gives to raw materials, and similarly to 
every step in manufacturing, pays off in better valves for you. You in Valves 
can be sure that Crane stands for quality that results in lower cost in for Every Need 
the long run 
That's another reason why thrifty buyers prefer Crane valves. They 
know they're investing in better piping performance as well as pro- 
tecting against untimely and excessive maintenance. A. mighty im- 
portant consideration in these days of high costs. And, surely, the 
main reason why industry keeps using more Crane valves than any 


other make. 


CRANE CO. 


General Offices: 846 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial . Areas 


VALVES + FITTINGS + PIPE + PLUMBING * HEATING 


_ -CRANE'S FIRST CENTURY. . . 1855-1955 
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A SPACE STATION . . . a thousand miles high in the stratosphere slowly circling the globe . . . observers near its rim 
studying cloud formations and the earth’s atmospheric canditions below . . . this may be our weather bureau of the future. 











100 years from now...A MAN-MADE “MOON” 
MAY BE OUR WEATHER BUREAU 


OUR WORLD of tomorrow will bring many 
changes. But in one vital aspect of American living, 
your great-grandchildren will continue to enjoy the 
same dependability and service you know today. 
Cast iron pipe laid today will still carry water and 
gas to their homes. 

Today, over sixty American cities and towns are 
still served by cast iron water and gas mains laid 
100 and more years ago. And modernized cast iron 
pipe, centrifugally cast, is even stronger, tougher, 
more durable 

U. S. Pipe is proud to be one of the leaders in a 
forward-looking industry whose service to the world 
is measured in centuries. 

United States Pipe and Foundry Company 

General Office: Birmingham 2, Ala. 
A wholly integrated producer from mines and blast furnaces to finished pipe. 
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BUTTERFLY VALVES 


San Jacinto Project uses 65 
large R&S Butterfly valves 


CITY OF HOUSTON SAVES $124,000 with DROP-TIGHT RUBBER-SEATED VALVES 


Choosing R-S Rubber-Seated Butterfly Valves enabled Freese, Nichols & Turner, Consultants 
on the San Jacinto River project, to save $124,000 for the City of Houston. Use of 65 of these 
valves for all low-pressure service gave a substantial space reduction and the direct, in-place cash 
savings over gate valves. SMS cone check valves were also chosen for pump discharge service. 
Positive closure in R-S Rubber-Seated Valves is obtained by wedge-type closure of the disk within 
a one-piece rubber seat. Tough, flexible rubber seals the entire disk seat — including the area around 
the shaft bosses. Supervised testing of a six inch R-S Rubber-Seated Valve proved 

that after 6,000 closings the valve was still giving positive shutoff at 100 psig water. 


These valves are the product of over 75 years of design and engineering experi- 

ence in the hydraulics field. To find out more about our complete line—R-S Hydraulic 
Butterfly, Rotovalves and Ball Valves — write to S. Morgan Smith Company, Turbines 
York, Pennsylvania. Pumps 


Rotovalves 

«. Ball Valves 
Butterfly 

& id Valves 
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Gates & Hoists 
Trash Rakes 
Accessories 


Free-Discharge 
Valves 


Controllable-Pitch 
Ship Propellers 





conserve It 


etter! 


N only one year, more than 26-million 

tons of paper are required to fill the 
needs of the nation . . . to help business 
operate, to serve personal needs, to bring 
your daily newspaper to your door. Yet 
it takes more water than wood to produce 
this paper. 

The Badger water meters used in 
America help save water for this vital 
need . . . measure water accurately for 
homes and industry . . . provide a precise 
check of water usage and waste. And they 
make certain that users pay fairly for the 
water consumed . . . help make water de- 

partments self-supporting. 

As a result of their superior perform- 
ance through the years, Badger meters 
are the favorites of waterworks men 
everywhere... famous as the meters 
that save water, work and money. 
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Badger Meter Mfg. Co. ¢ 
Milwaukee 45, Wisconsin ' 
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“Measuring the water of the world for n| years” 









NEED A 
FUEL-SAVING 
ELECTRIC PLANT? 


Then you'll certainly want all of the facts on 
the diesel engines that have consistently pro- 
ided dependable power for generator opera- 
tion at the lowest fuel cost per kilowatt hour! 
lhe ce 
Diesel 
in municipal light plants, water works, sewage 


famous Superior, Atlas and Lister 


are widely used for generator power 


for standby power in countless 
and for both pro- 


plants 
industrial operations... 
pulsion and auxiliary power throughout the 
field 

Performance and operating records from 


marin 


hundreds of these installations prove the 
exceptional economy of National Supply 
Diesel This 
plus efficient 4-cycle design and rugged con 
Atlas or Luister 


Diesels your best engine investment for power 


engines in service reputation, 


struction, make Superior 
gene ration 

These National Supply engines are available 
in a complete range of horsepower ratings to 
suit virtually every output need (check chart ATLAS 
below). For complete information, write or 


call the nearest sales or service point 





Recommended Generator 


ngine Model 
engine _ Capacities 





a 


5 KW 
12 KW 
18 KW 


LISTER FR | 3- 
LISTER FR 2 10 
LISTER FR 3 15 
LISTER FR 4 20—24 KW 

LISTER FR 6 30—35 KW 

ATLAS Model 35 100 KW to 200 KW 
ATLAS Model 45 100 KW to 400 KW 
SUPERIOR Model 40/| 155 KW to 500 KW 


SUPERIOR Model 60 
SUPERIOR Model 65 
SUPERIOR Model 80 


280 KW to 645 KW 
420 KW to 1250 KW 
450 KW to 1000 KW 














X-4019 


THE NATIONAL SUPPLY 


| ENG IN E DIVISION PUnt ano Generar OFFICES. 


L 


COMPANY 


SPRINGFIELD, OHIO | 














SALES AND SERVICE POINTS: Gloucester, Massachusetts * Houston, Texas * Fort Worth, Texas * Son Diego, California 
Ocklend, California + Terminal island, California + Ketchikan, Alaska « Washington, D.C. « Chicago, iMinois + Portiand, 
Oregon + Astoria, Oregon © Cosper, Wyoming + St. Louis, Missouri + Holifax, Nova Scotia + Vancouver, B.C. + Pork 
Rapids, Minnesota + New York, New York + Seattle, Washington + New Orleans, Lovisiona + Pittsburgh, Pennsylvania 
Works, Frepruary, 1955 
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Framework of P.F.T. float 
ing cover being built for 
a sewage digestion tank 


for Sacramento Sewage Disposal Plant 


This intricate framework was built for one of the 

five P.F.T. steel floating covers installed on the 100-ft. diam 
digestion tanks at the City of Sacramento's sewage disposal 

plant by the Chicago Bridge & Iron Company. The floating 

covers aid the economical production and recovery of sludge 
gas which in turn, is used to heat sludge and for heating buildings 

This is but one example of CB&!'s ability to build welded 

steel plate structures for economy and utility. Write our nearest 


office for further information on tanks and steel plate work 


Chicago Bridge & Iron Company 


Atlente * Birmingham © Boston © Chicago * Clevelond © Detroit © Houston 
” York © Phil ' i] 
Five sewage digedion tanks Los Angeles * New Yor adeiphia * Pittsburgh © Selt Loke City 
with stee! floating covers Sen Froncisce ¢ Seattle © Tule © Weshington 
end a 50,000-gal. Horton Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY end GREENVILLE, PA 
Wotersphere® at the Sacra 
mento Sewage Disposal Plant 
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GREASE 
FITTING 
GREASE 


O” RING 


GREASE 


NT any 
DOUBLE 
FEATURE 


HYDRANTS 


0’ RING-SEAL AND GREASE 
AMBER FOR OPERATING THREADS 


When you specify "O” Ring Seals 
rather than conventional packing 
you reduce maintenance to a mini- 
mum. The lower "O” Ring is the 
pressure seal, the upper ''O” Ring 
the dirt seal. The initial compression 
of the ''O” Rings provides the seal 
when the hydrant is closed. When 
subject to water pressure the lower 
“©” Ring is forced to the top of the 
groove. The sealing force increases 
as the pressure increases. The spe- 
cially compounded rubber plastic 
"©" Rings insure a long life pressure 


A.P. SMITH 


EAST ORANGE, NEW 


seal. Each time the hydrant is 
operated, the "O” Ring Seals, the 
bearing surfaces, and the oper- 
ating threads are automatically 
lubricated. Threads and upper sec- 
tion of the stem are continuously 
lubricated and sealed from contact 
with water in the standpipe. The 
lubricant is suitable for tempera- 
tures of minus 30 degrees to 200 
degrees. All Smith Hydrants inclu- 
ding hydrants in service can be 
fitted with "O” Ring Seal Plates. 


MFG. CO. 


JERSEY 
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Florida’s big clean-up moves ahead! 


Progressive Eustis, Florida Adopts 
PFT “CONTROLLED DIGESTION” 


Tallahassee, Tampa, Orlando, and other Florida 
Eustis is taking part in a great state-wide sewage 


Joining 
cities, 

treatment program! Eustis, like the larger plants mentioned 
(and others under construction), chose modern PFT equip 
ment for effective treatment through “controlled digestion.” 


Designed for complete treatment of a 5,500 population 
equivalent, the plant commenced operation in June, 1953. 
lreating a sewage flow of 100 gallons per capita per day, 
it uses high rate filters with chlorination and discharges 
into Trout Lake, a tributary to Lake Eustis. 


Essential to the plant’s effective treatment is the PFT 
Floating Cover for the 30 ft. digester (13,280 cu. ft. capac- 
ity). Floating Covers accelerate digestion by providing 
positive scum submergence. They simplify operations by 
eliminating the need for fixed levels—additions and with- 
drawals can be made at times best suited to the over-all 
operation. 

In addition, Floating Covers reduce explosion hazards 
because gas collected under the cover is maintained at posi- 
tive pressure under all operating conditions. Costly break- 
downs are reduced because all moving parts are eliminated 
from heat from 
external heaters, all cleaning and maintenance take place 
outside the tank. 


inside the digester. Since is supplied 


PORT CHESTER. WN. YT . SAN MATEO CALIF 


Other PFT equipment installed at Eustis includes: Heater 
& Heat Exchanger unit (100,000 B.T.U. per hour) ; Flame 
Traps; Pressure Relief Waste Gas Flame Trap; Waste Gas 
Burner; Auxiliary Flame Cell; Gas Pressure 
Drip Taps. 


Gauge; 


The Eustis plant has demonstrated that PFT equipment 
can serve the smaller as well as the largest cities. In all 
installations, PFT assists consulting engineers by showing 
the adaptability of its equipment in meeting specific plant 


requirements. 


Design of 


fone & Consulting Engineers; 
plant by 


/ Briley, Wild & Associates, 
Daytona Beach, Fla. 


waste treatment equipment 
exclusively since 1893 


PACIFIC FLUSH TANK CO. 


424) Ravenswood Avenue 
Chicago 13, Illinois 


CHARLOTTE, N c sd JACKSEONVILLE . DENVER 
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THEY BOUGHT ON FAITH 


Photo: Ewing Golloway 


Montreal, world’s second largest 
French city, is a great industrial and 
commercial center. This is a view 
of the business section, with 
Victoria Bridge in background. 


Montreal's Century Club 
certificate is unusual 
because it is bi-lingual. 


Water & Sewace WorKS, FREBRUARY, 1955 
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139 YEARS AGO-THEY BUY 
ON PROOF TODAY 


MONTREAL installed cast iron 
water mains 139 years ago... 
and still installs them. 








The oldest existing cast iron water main on the North American 
continent is in Montreal, Canada’s largest city. It was laid 

139 years ago by the Company of Proprietors of the 

Montreal Water Works.* Several thousand feet of 

2\2" and 10” cast iron pipe laid in 1816 are rendering 
satisfactory service as part of Montreal's 

1073 miles of mains, of which 


approximately 96% are cast iron. 


in 60 other cities, bought and installed cast iron pipe 
for underground mains that have been in continuous 
service for more than a century. They bought on faith 
founded in good judgment. Today, they continue 

to buy cast iron pipe because they have proof — proof of 
the long life, dependability and tax-saving economy 

of this time-defying pipe. 


— 
*Now, Public Works Dept., WaterWorks & Sewerage Div A‘ 
Montreal's Public Works Department, and utilities =< 


Cast iron pipe has been a rugged, long-lived product 

from the earliest days. Today's modernized cast iron pipe, 
centrifugally cast, is even stronger, tougher and more 
uniform in quality. And, where needed and specified, it is 
centrifugally lined with cement mortar to assure sustained 
carrying capacity throughout the long life of the pipe. 

Cast Iron Pipe Research Association, 

Thos. F. Wolfe, Managing Director, 

122 So. Michigan Ave., Chicago 3. 


The Q-Check stencilled on pipe is the Registered This cast iron water main laid in 
Service Mark of the Cast lron Pipe Research Association. Montreal in 1816 is still functioning ofter 
139 years of continuous service 


i a od 2 FOR MODERN WATER WORKS OPERATION 
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SPEAKING 
OF COSTS 








the New Orleans 
Water Board 


installed by the Boh Brothers Con 


k nginee red by 


Sewerage and and 
this 5-mile 


15.000 


struction ¢ ompany 


steel force serves 


After 


side boom 


suburban residents being 


laid in the trench by 


bulldozer, the 30-inch pipe was 


Dresser-Coupled by 2-man crews 
only 20 minutes 


Industrial Canal 


iveraging per 


Six feet main 


The 


pipe was first joined, then floated 


joint hundred 


crossed the 


out and sunk into a dredged chan- 


nel 5O feet below the surface 


Navigation was interrupted for 


only two days 


Tries Something New 


Following installation of Dresser Couplings and Dresser 
Bonds, the bituminous-coated and lined pipe was back- 
filled with lake-shore sand. 


¥ Write today for information on how you 


DRESSER © 


Installing Dresser-Coupled steel pipe for the first time 
in sewer work, and leaving construction of lateral lines 
to building developers, the New Orleans Sewerage and 


9507 


Water Board saved 25% on this force main project. 


The lighter weight steel pipe was hauled to the job 
by a lumberyard-type “Hyster” truck. Longer pipe 
lengths cequired less handling, fewer joints per mile 

Despite the fact that this line was laid in soft trench, 
through peat bogs, clay and quicksand, the contractor 
was especiatly pleased at the ease and speed with which 
the steel pipe was joined with Dresser Couplings. 

The Sewerage and Water Board—testing the main 
under 100 psi—was more than satisfied with the bottle 
tightness of the Dresser Couplings. 


can save on sewerage and water projects. 


Dresser Manufacturing Division, 69 Fisher Ave., Bradford, 
Pa. (One of the Dresser Industries). Warehouses: 1121 Roth- 
well St., Houston; 101 S. Airport Bivd., S. San Francisco. Sales 
Offices also in: New York, Philadeiphia, Chicago, Toronto. 


hi, 
Ca 





Typical installation of 
Brown Float-Actuated 
Flow Meter used with 
Parshall flume. Instru- 
ment is rugged, simple, 
accurate to + 1% of 
scale. 


High accuracy and 
dependability for 


metering flow in 


flumes and weirs 


Sanrrary ENGINEERS will appreciate 
the simplicity and accuracy of the rugged 
Brown Float-Actuated Flow Meter. Spe- 
cially designed for use with Parshall flumes 
and rectangular, Cipolletti, or V-notch 
weirs, the instrument provides—at eco- 
nomical cost—direct measurement of flow 
accurate to + 1% of scale. 

The meter is built for long, dependable 
service ... has a minimum number of 
moving parts. A hollow metal float, con- 
nected to the meter by a stainless steel 
cable, rides the surface of the liquid in a 
stilling well tapped off the flume or weir. 
As liquid level rises and falls, the float 
rotates a precision-machined pulley and 
cam system in the meter. The instrument 
indicates, records, totalizes, or controls 
flow . . . as desired. 

Brown Float-Actuated Flow Meters can 
be mounted indoors, or at remote locations 


in weatherproof cubicles. They are simple 
to calibrate—all it takes is a screwdriver. 
And they'll hold their calibration in- 
definitely. 


Brown Flow Meters are available with a 
wide choice of controls, including flexible 
pneumatic control of flow and chemical 
feeding rates. And where electric or pr \u- 
matic power may not be available, a hand- 
wound chart drive can be included—an 
especially useful feature for consulting 
engineers on survey work. 


Your nearby Honeywell sales engineer will 
be glad to discuss the Brown Float-Actu- 
ated Flow Meter with you and your con- 
sulting engineer. Give him a call. . . he’s 
as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR 
Co., Industrial Division, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


@ REFERENCE DATA: Write for Honeywell instrementation Data Sheet Wo. 10.3-42, “Brown Fieat-Actuated Flow Meters," and for Bulletin 7302, ‘instrumentation for Water, 
Sewage, and industrial Waste Treatment.” 


iH} Honeywell 


BROWN 


INSTRUMENTS 


Fins in Covcttols 
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NEW 
Cnold, 0. Bockman 


DISSOLVED OXYGEN ANALYZER 
for continuous measurement! 


The accurate measurement of dissolved oxygen in 
fluid process streams is widely recognized as an 
important control factor in such municipal and 
industrial operations as sewage and water treatment 

waste disposal petro-chemical and chemical 


processes food processes and many others 


Now, you can make such measurements — continu- 
ously, simply and accurately—with the newly- 
developed Arnold O. Beckman Model 1A3B 
Dissolved Oxygen Analyzer! 


@ The new Medel 1A38 combines the field-preven Arnold O. 
Beck per gnetic principle of oxygen measurement with 
on improved method of stripping to provide a measurement 


specific for oxygen 





@ The Medel 1A38 is factory-calibrated to read in percent satu- 
ration se thet efficiency of aeration or deceration is shown 
directly. Or if preferred, the instrument con also be supplied 
te provide readings directly in parts-per-million. 


@ The Medel 1A38 can be directly connected to any standard 
potentiometer-type recorder or indicator. Neo special acces- 





dal 





sory equip tis 


@ Using the Medel 1A38 is for superior—in speed, accuracy 


ai ] bh Hf ; etheds — and 








end conv ete conv 


provides —immediately and continveusly —the necessary 
control information for maintaining optimum processing 


uniformity 


With a few variations the Model 1A3B can be 
adapted to a wide range of application requirements 

to handling sludges and other liquids having high 
concentration of solids... to handling samples under 
abnormal pressures or temperatures... and to other 


difficult sampling conditions 
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¢ Continuous record 


¢ Handles fluids, 
slurries, sludges, etc. 


¢ Simple operation 
¢ Highly accurate 


The Model 1A3B is a complete, 
compact unit — with the Analyzer in 
top compartment and the scrubbing 
unit below 


e constantly-fresh test sample 
blved orygen by inert scrubbing 
zer. Measurement is continuous 


The Principle is simple and po 
in scrubbing tower is stripp 
gas—and result measured 
and accurate! 


0-100% ©, saturation to a minimum of 0-5 
ranges are also available. 


RANGES — from a 
ppm, full scale. 


Get the full story on this new Arnold O. Beckman 
development by writing directly for informa- 
tion on the Model 1A3B Dissolved Oxygen 
Analyzer. Ask for Data File # 13R—25. 











Agile Oliver Hydro-Trencher 


digs 12-feet with ',,-yd. bucket! 


trencher converts to a swing loader 
by simply turning the bucket around 
The hydraulic stabilizer blade does 
two jobs, too. It holds the tractor level 
and steady, and doubles as a back- 
filler blade. 


You can easily drive this compact, one- 
man trencher into spots where truck 
or crawler mounted units are helpless. 
Yet the Oliver 88 WT is no small 
trencher. Its half-yard bucket digs to 
12 feet and loads to 9% feet. If you 
need more loading height, add the 
special hydraulic-trip loading bucket 
and dump at 12 feet. 

The Hydro-Trencher has unmatched 
power and control for more profit in 
any digging. Two separate hydraulic 
circuits keep pressure on every move, 


This is the Oliver "OC-3" crawler with beckhoe attachment. All- 
weether crawler traction makes the “OC-3" « handy unit for a 
multitude of trenching tasks. The “OC-3" takes bulidozers, front- 


even when you perform two opera- 
tions at once. Dual controls provide 
speed and power variations for slic- 
ing through roots, rocky soil, hard 
clay, or delicately digging around 
pipes or foundations. 


Wide bucket rotation permits fast 
dumping and high loading without 
spillage. Dirt or rocks can be clamped 
against the dipper stick and held at 
the highest level. Another thing—the 


tHe OLIVER corporation 


400 W. Madison Street, Chicago 6, Ilinois 


See this trencher in action. Test it 
yourself, Visit your Oliver Industrial 
Distributor. The 88WT Hydro- 
Trencher is available in either gas or 
diesel models. See it soon! 


A complete line of industrial 
wheel and crawler tractors 


Another Oliver handy for trenching is the multi-purpose Super 55. 
Built-in hydraulics on this tractor operate a variety of front-, side- 
and rear-mounted equipment. The Super 55 is available with gos 


or diesel engine. 
Water & Sewace Works, Fesrvuany, 1955 


end loaders and many other attachments, too. 





Sewer in way of city garage 
relocated with Concrete Pipe 


Concrete pipe was used to relocate a main 
sewer that ran through the center of the site 
for Chicago's new $64 million underground 
garage. Located beneath Grant Park and 
Michigan Ave., the garage is expected to re- 
lieve much of the traffic congestion in the 
downtown area. 


This remarkable view of Michigan Ave., 
deserted at midday, shows 90-in. concrete 
pipe sections ready for installation. Traffic 
was temporarily diverted as work progressed. 

Whether you're relocating a sewer or in- 
stalling new lines, choose concrete pipe for 
years of efficient, low-annual-cost service. 


AMERICAN CONCRETE PIPE 
ASSOCIATION 


« 228 N. LaSalle Street, Chicago 1, Illinois 
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One of the twe temporary chlorinating stations which served the Blackstone Builders Model HCVS Chiorinizers as finally installed in the Bucklin Point 
Valley Sewer District during the interim disinfection period. One of the Sewage Treatment Plant in East Providence, 8. |. Control con be avtomatic 
Builders Chiorinizers can be seen in the background. and proportional to flows of the plant influent fumes. 


CHLORINIZER’S super-wide range pays 
dividends at Bucklin Point Sewage Plant 


Two Builders Chlorinizers were placed in service by the Blackstone Valley 
Sewer District Commission over a year and a half prior to the completion of 
their Bucklin Point Sewage Treatment Plant at East Providence, R. |. These 
Chlorinizers — Model HCVS — were factory-equipped for super-wide range 
feeding . . . from 100 to 6000 lbs. of chlorine per 24 hrs. without changing 
orifices or meter scales. An interim disinfection program was instituted which 
took care of all sewage and wastes flows collected by the new interceptor 
system RIGHT FROM ITS FIRST STAGES —and charges could be levied 


against industries and municipalities as they tied in. Later, these same CLARENCE V. HICKEY, 
Chlorinizers were installed in the finished plant where they are now serving. ae MNS ENON, 
Bi or a os “We've put Builders Chiorinizers 
ackstone Valley Sewer District Commission reports the Chlorinizers have te the test end they have stood 


, , , , , : , up very well. These Chiorinizers 
given completely satisfactory service both during the interim period and now have given sellatle carvies fer 
the past three and a helf years 
.»» maintenance has been neg- 
ligible. We have had no chlorine 
‘ice’ troubles in cold weather 


expansion, for new projects. Write today for Bulletins to Builders-Providence, end the Chierinizers heve boon 
odortree in operation.” 


that the plant is in full operation. 


Find out why the trend is to Chlorinizer . . . for replacement, for plant 


Inc., 350 Harris Avenue, Providence 1, Rhode Island. 


SRUILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, ia ce QPiee os 
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SVILOERS (2ONM FOUNDRY © PROPORTION EERS, (HC. © OMEGA MACHINE CO, 
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“I’m proud to be 


a Savings Bonds salesman 


for Uncle Sam... 


CHARLES M. WHITE 


President 


Republic Steel ¢ or poration 


99 


“I'm proud to be a Savings Bonds salesman for Uncle Sam and I urge every 
business executive in the nation to advance the cause of American enter prise 


in this way. 


“Every one of us at Republic Steel is proud of the results of our Payroll 
Savings campaign: 96.7 per cent of our employees saving systematically from 
each pay in U.S. Savings Bonds. These results were possible only because all 
68,344 of us at Republic were part of an enthusiastic team. We feel that this 
is the best way we can demonstrate our appreciation of the efforts to have a 


sound dollar and a stable economy.” 


@ 9.7% of Republic Steel's 68.344 employees over 
66,000 men and women are enrolled in the Payroll >av- 


@ These 66,000 members of Republic’s “enthusiastic 
team, as Mr. White so aptly terms them, are investing 
more than $16,000,000 per year in U.S. Savings Bonds. 


@ In addition to building personal security, these men and 
women of Republic are making a very important contribu- 
tion to America’s “efforts to have a sound dollar and a 
stable economy.” 

Certainly Republic Steel's Payroll Savings record is out- 
standing —one of the best in the country. But it is not 
unique Other companies have comparable rec ords, meas- 
ured in percentage of employee participation, or in annual 
Savings Bond purchases, 

In every company with a high percentage Payroll Sav- 
ings Plan you will find that the president or top executive 
appreciates the importance of the Plan and what it means 


to personal and national security. He knows that 45,000 
companies have Payroll Savings Plans . . . that 8,000,000 
employees of these companies are investing more than 
$160,000,000 per month in Savings Bonds. . . that the cash 
value of Savings Bonds held by individuals today is more 
than 36 billion dollars—and rapidly mounting, thanks 
largely to the steadily increasing family of Payroll Savers. 
He is 100% behind his company’s Payroll Savings Plan, 
and everybody in the company knows it. He takes personal 
pride in watching employee participation grow to 60%, 
70%, 80%, or, perhaps, the high 90's. 

If you are not making this important contribution to 
America’s effort for a sound dollar and a stable economy. 
a wire or letter to Savings Bonds Division, U.S. Treasury 
Department, Washington, D. C., will bring prompt coopera- 
tion from your State Director. He will show you how easy 
it is to join Mr. White and thousands of other executives as 
a Savings Bond Salesman for Uncle Sam, with a company 
Payroll Savings Plan that you can be proud of. 


The United States Government does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation 


the Advertising Council and 
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...idduho kimblo, tiowblo-thoe oporation! 


Mueller “B” and “A-2” Drilling, Tapping and In 
serting Machines use a single boring bar to drill and 
tap the main and insert the Corporation Stop. This 
guarantees accurate alignment, assures a uniformly 
tapped hole and eliminates the possibility of cross 
threading the Corporation Stop. 


A combination shut-off and by-pass valve ar- 
rangement in the machine permits the operator 
to check his progress at any point in the drilling, 
tapping and inserting operation. The use of this 
valve advises the operator before the machine is 
removed if the Corporation Stop is not tight or if 


the Corporation Stop threads differ from those in 
the main, or if other trouble exists. This trouble 
can then be corrected without a shutdown. 


Both machines are used under pressure to re 
move and replace old Corporation Stops, drill, tap 
and insert new Corporation Stops and insert pipe 
plugs or to drill and tap dry pipe. 


Consult your Mueller Water Works Catalog 
W-96, your Mueller Representative, or write direct 
for complete details and specifications on the 
Mueller “B’’ and ‘‘A-2’’ Machines. 
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CUTTING SEWER MAINTENANCE COSTS 


s\) 4 
WITH Fttbles 


AT LAPEER, MICHIGAN 


Over 4 yards of sand just removed from 
the first 125 feet of trunk line in record 
time. No working at bottom of manhole; 
all deposits dumped at the street level. 
Just the start of an easy job that would 
have been tough without ‘“Flexibles.” 
Sand, gravel, mud, rocks, roots, grease 
or slime—whatever your city’s problems— 
“Flexibles” take them in stride, in all } 
weather. For emergency cleaning or pre- 
ventative maintenance, “‘Flexibles” are 


easier on the men-easier on the taxpayer. 
And there’s a “Flexible” model for every SALES 
requirement... budget or otherwise. CORPORATION 


FREE DEMONSTRATION INVITED 3766 DURANGO AVE... LOS ANGELES 34. CALIF 
(Distributors in Principal Cities) 


AMERICA’S LARGEST LINE OF PIPE CLEANING TOOLS AND EQUIPMENT 











BUILDERS PROPELOFLO is an inexpen- totalizer shows water use directly in 
sive main line meter for totalizing water gallons, cubic feet, etc. For complete 
consumption. Gives dependable, information on this easy-to-install meter, 
trouble-free service on the job. Meters write to Builders-Providence, Inc., 350 
accurately over wide range — six-digit Harris Ave., Providence 1, Rhode Island. 


BUILDERS-PROVIDENCE 


DIVISION OF B-I-F INDUSTRIES, INC. @iscort: 


SUILOERS (RON FOUNORY © PROPORTION EE RS, INC. © OMEGA MACHINE CO, Derms 


aS. CONTROLS 
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for You Now! 


Send for this free brochure on 
REFUSE INCINERATION for the 
Modern Municipality 


‘ ms eys" > 





ee, 


_ 
a 


> iN 
A new, revised edition of our well-known 
Incineration Brochure, just off the press! This 
helpful, detailed, thoroughly illustrated publi- 
cation is up-to-date in every particular—ready 
to serve your immediate interests, and with 
excellent reference value for your files. Note 
the contents—send for your copy! 


FILL IN AND MAIL TODAY! 


PITTSBURGH-DES MOINES STEEL CO. | "tbxoh-De: Moines Sts! Compony 


3418 Neville Island, Pittsburgh, Pa. 
Plants at PITTSBURGH, DES MOINES and , 
Gentlemen: Kindly send me a copy of your new 20-page 


SANTA CLARA Incineration Brochure, without obligation of any kind. 


SALES OFFICES AT: NAME 


PITT seuRGH (25) 3418 Neville island DES MOINES (8)... 919 Tuttle Street 
NEWARK (2) 218 industrial Office Bidg. DALLAS (1) 1223 Praetorian Bidg A R 
CHICAGO (3). 1222 Fst National Bank Bidg SEATTLE 526 Lane Street DORESS 
LOS ANGELES (48) 6399 Wilshire Blvd. SANTA CLARA, CAL. .625 Alviso Road CITY 


TITLE 
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A World of Facts On — 


iP. 


We want you to have a copy of 

this completely revised, up to the 
minute booklet that contains a 
world of information that will 
greatly assist you in problems you 
may have in WATER TREATMENT, 
SEWAGE TREATMENT, INDUS- 
TRIAL WASTE TREATMENT, 
SLUDGE CONDITIONING, and 


other uses of Ferric-Floc. 


Drop vs a card for your copy of 
this booklet that contains valu- 
able information for you. 


TENNESSEE CORPORATION 


617-629 Grant Building, Atlanta, Ga. 
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A Snap to Operate... 
a Cinch to Maintain! 


Two of four Foxboro Operat- 
ing Tables which give oper- 
ators complete control of four 
rapid sand filters in boiler- 
water treatment plant of 
Westvaco Chlor-Alkali 
Division, Food Machinery 6 
Chemical Corporation, South 
Charleston, W. Va. In addi- 
tion to operating table instru- 
mentation, Foxboro panel 
instruments (not shown), con- 
trol and record wash water 
level; record total effluent 
rate, loss-of-head, clear well 
level, and backwash rate. 
Consulting engineer: Shep- 
pardT. Powell, Baltimore, Md. 


Here's the Foxboro System that puts complete 
control of every filtration operation right at the 
operator's fingertips! By simply turning a selec- 
tor switch, he can start filtration or backwash- 
ing at pre-set rates; shut off influent, or by-pass 
effluent to waste. In addition, he can re-set rates 


at any time, right at the master operating table. 
From the maintenance man’s viewpoint, too, 


this modern all-pneumatic system is “tops”. 
Rugged d/p Cell Transmitters detect and trans- 


0) 9510) 5% 


REG. U.S. PAT. OFF 


.-» Foxboro 
*Fingertip’’ Control for 
rapid sand filters 


mit loss-of-head and filter rate measurements 

.. are unaffected by backwash and sand... 
need no drum, pulley, or cable servicing. Con- 
trol valves are rubber-lined . . . provide lasting, 
tight shut-off operation, 

Get top efficiency on your filter runs the eco- 
nomical way. Investigate Foxboro “Fingertip” 
Control. It's easier to install, easier to operate, 
easier to maintain. Write for complete details in 
illustrated Bulletin. 


THE FOXBORO COMPANY, 892 NEPONSET AVENUE, FOXBORO, MASSACHUSETTS, U.S.A. 


Automatic Control 
for 
Rapid Sand Filters 


FACTORIES iN THE UNITED STATES, CANADA, AND ENGLAND 
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— PORTABLE — 
AUTOMATIC 
PIPE CUTTERS 


with Pneumatic or Electric Drive 


for Cast Iron 
and Steel Pipe 
from 
6 to 60° diameter 


@ Weight: only 145 ibs 

@ Cleorance: 12” max. around 
pipe 

®@ Set up time: 5-10 min. by | 
or 2 unskilled men 
Mach te 
ee ee ae AMAZINGLY LOW COST 

Cuts 8” pipe in 5 min.--24 

in 1 

» am SIX MONTHS 


Also available: “V” cutter 
v for welded steel pipe GUARANTEE 





Write DRAWER D 


PRESCOTT TOOL €O0., INC. 


BOX 7--GREENDALE BRANCH — WORCESTER 6, MASS. 





TELEPHONE WEST BOYLSTON 5-4431 











AN ALL STEEL 
Waste Treatment Plant 


The tank at the left is a Spiragester, the tank to the right is 
a high rate filter, and the short tank in the foreground is a 
non-mechanized hoppered bottom final Spiraflo Clarifier. The 
plant handles the wastes from an ice cream manufacturing 
plant 
Write for New 
Spiragester Bulletin No. 135 


LAKESIDE ENGINEERING CORPORATION 
222 West Adams Street Chicago 6, Ill. 


Eee eee ——_—_—__—_ 


——_ 
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Peerless 


VERTICAL 


PUMPS 
Deep Well and Close 
Coupled Pumps for 
Water Supply, Cooling 
Tower Service, Flood 
Control, Drainage, 
Sewage Disposal and 
Process Services. 


Write for descriptive Bul- 
letin on type you require. 


Food Machinery 
and Chemical 
Corp. 
Factories: Los Angeles, Cal.; indi polis,ind.g wy 
S OMicos: New York; Chicago; St. Loviss — @ 
t Atlanta; Phoenix; Dallas, 
Plainview ond Lubbock, Tex; © 
g Fresno; Los Angeles; 


(77 Albuquerque. 
/ 
Los oer* 








Eoch length of pipe we manufacture posses through the 
above hydrostotic test press where it is filled with water 
ond the pressure reised to 500 pounds per saquere inch. 
The most common woter works pipe is designed for on 
operating pressure of 150 pounds per square inch. This 
undergoes the 500 pounds per square inch hydrostatic test 
end permenent records for each piece of pipe ore kept 
on file for inspection by our customers at all times. You 
con be assured with Alabama's Super De Leveud Cost tron 
Pipe. In sizes of 3” to 24” in modern long lengths. Bell 
and Spigot, Mechanical Joint and Flanged Pipe. 


General Sales Offices 
ANNISTON, ALABAMA 
We Invite inquires to Our Neores, Sate: Office 


120 5 Michigan Ave 250 fifth Avenve 
Cheeage Himes New York |, Mew York 


ALABAMA PIPE COMPANY 


ANNISTON ALABAMA 
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220 Cities can't be: wrong! 


REX FRONT CLEANED- 
BAR SCREENS. ARE BEST 


because 


peesstettitet itt 
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possesses 


Yes, 220 cities with over 300 installations 
offer proof of the leadership of Rex Front 
Cleaned Bar Screens. For over 20 years Rex 
Screens have been satisfying customers 
throughout the United States and in many 
foreign cities. Here are some of the outstand- 
ing proven features of Rex Screens that make 
them leaders in their field. 


@ Streamlined Construction—vnobsiructed flow to 
. rack-gvarded chain— streamlined sprockets. 
een beeeeeeons 
ese eesesssenceses 


Rigidly Fastened Bar Rack —»ors accurately spaced 
—ne obstructing cross members. 


Solid Plate Rake with machined teeth for positive 
cleaning of bar rack and greater capacity. 


Positive Rake Wiping — quiet —adjustable — prevents 
screenings carry-over to downstream side. 


Rex Z-Metal Chain and attachments —corresion and 
wear resisting. 


Split Head Sprockets — easily removable. 


Efficient Drive Unit —fully enclosed — sheer pin pro- 
tection against overload. 


Fully Enclosed Screen —rugged design— neat appear- 
ance —easy removal of screenings. 


5555o00eee oo00000000 
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@ Low Cost-— original operating— maintenance. 


Your Rex District Sales Engineer can give you 
the details on all of the advantages of Rex 
Front Cleaned Bar Screens, Call him today, or 
if vou prefer, write to Chain Belt Company, 
4610 W. Greenfield Avenue, Milwaukee 1, 
Wisconsin, 


Chaim Belt company or miuwauxee 


Atlanta * Baltimore * Birmingham * Boston * Buffalo * Chicago * Cincinnati * Cleveland * Dallas 

Denver * Detroit * El Paso * Houston * indianapolis * Jacksonville * Kansas City * Los Angeles * Lovisville 

Midland, Texas * Milwavkee * Minneapolis * New York * Philadelphic * Pittsburgh * Portland, Ore 

Springfield, Moss. * St. Lowis * Salt Loke City * San Francisco * Seattle * Tulsa * Worcester 
Distributors located in principal cities in the United States and throughout the world 


EXPORT OFFICES: 4800 W. Mitchell Street, Milwaukee and 19 Rector Street, New York City 
PAINTED INU. B.A 
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“Financial Security 


Is Based On Savings... 


ARTHUR B. HOMER 


President 


Bethlehem Steel Corporation 


“,.. and the purchase of U.S. Savings Bonds through the 
Payroll Savings Plan is one of the easiest ways for any 


individual to save for economic security.” 


If you agree with Mr. Homer that “. . . the Payroll Sav- 
ings Plan is one of the easiest ways to save for economic 


security.” 

If you believe with millions of other Americans that 
there is no safer investment than U.S. Savings Bonds — 

Why not take a really personal interest in your em- 
ployees and your Payroll Savings Plan? 

Pick up the phone, now, and ask the man in charge 
of your Payroll Savings Plan three questions: 

e How many of your employees are enrolled in 

the Payroll Savings Plan? 
@ What is the percentage of employee participa- 


tion? 


e¢ When did your company last conduct a person- 


to-person canvass? 


If less than 50% of your employees are enrolled in the 
Plan ... if you have not conducted a person-to-person 
canvass in the past two years (or if you do not have the 
Plan), act now! Telephone, wire or write to Savings 
Bonds Division, U.S. Treasury Department, Washing- 
ton, D. C. You will hear promptly from your State 
Director, U.S. Treasury Department who will be glad 
to help you conduct a person-to-person canvass that 
will put an application blank in the hands of every 
employee. That is all you have to do. Your employees 
will do the rest. They want to save for their economic 


security. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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A Complete Line of Processes and Products for WASTE TREATMENT 


Write for our catalogue and technical reprints: 


Industrial Waste Treatment Dept. 


RAVE GRAVER WATER CONDITIONING CO. 
—»~_t_Am — 1. A Division of Graver Tank & Mig. Co., inc. 


216 West 14th Street, New York 11, N. Y. 
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Rensselaer 


VALVES AND HYDRANTS ta 
with Mechanical Joint | 


The surest way to reduce installation costs and insure long 
service with low maintenance on cast iron pipe lines is to 
use Rensselaer Valves and Hydrants with Mechanical Joints. 
The installation cost is reduced because an unskilled 
laborer can make the connection in a few minutes with only 
one wrench Mechanical 
Low maintenance is assured by the dependability of this Joint Tapping Valve 
type of connection which has been tested and proven ir with “O” Ring Seal. 
thousands of installations. 
Rensselaer Gate Valves are built rugged and simple, 
designed to give positive seating action and long life. They 
are easy to operate, are made of high quality materials 
and conform to A.W.W.A. specifications. 
Rensselaer Fire Hydrants are designed on the knuckle 
joint principle and open with the pressure. They are quick 
opening with free-flow, long radius curves. Will not freeze 
or flood and no digging is required for repairs or stand- 


pipe breakage 





Rensselaer VALWECO. rox,» 
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Do YOU realize that sewage corrosion may be 
eating up your investment in tanks and equipment at 
this very moment? You can call a halt to this waste 
with Pitt Chem Tar Base Coatings. 

These durable, thick-film coatings lick the toughest 
corrosion conditions because they're made from one 
of the most corrosion-resistant of all materials—coa/l 
tar pitch. They outlast ordinary paints many times 
over—yet they cost no more per gallon. They are easy 
to apply to metal, concrete and masonry. Your own 
men can learn how to do an excellent job in a few 
minutes. 

You can sum it up this way: No other material does 
such a complete job of protection at so little cost. 


Let's get started on your sewage corrosion problem 
today. Call or write us now, and we'll gladly have a 
Pitt Chem engineer survey your needs. 


COAL CHEMICALS * AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS + ACTIVATED CARBON © COKE « CEMENT «+ PIG IRON 
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Testimonials such as this from 
subscribers to WATER & SEW- 
AGE WORKS really tell the 
story. The man who reads and 
uses the magazine as an aid in 
his work knows how much it 
will benefit other workers in 


the field. 


“Every individual connected with 
water purification or sewage 
works should subscribe to this 
publication. | have introduced it 
to a host of friends in this field’ 


The great REFERENCE & 
DATA issue alone is worth 
more than the yearly subscrip- 
tion rate. In it you will find 
formulae, charts and illustra- 
tions covering information not 
obtainable in any other one 
source. 


Supply of 1954 REFERENCE & DATA number is limited. 


If you are not a subscri 


WATER & SEWAGE WORKS 
185 N. Wabash Ave. 
Chicago 1, lll. 


You may enter my order for 1 yr. @ $3.00 
Include R&D issue 2 yrs. @ $4.50 | 
Check enclosed 3 yrs. @ $6.00 | 


Send bill to 

My title is 

Address 

City Zone 


State 
(Add $1.50 per year for foreign postage) 
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qeeweneneseneranaserananenarasesesesasand 


ber send your order today! 


SiON (Fl UL A Ne 


© If you are interested in the water field 
only you get all the authoritative data on 
this subject. 


° If you are interested in sewage problems 
only you are kept fully informed and given 
much help in this field. 


° If you are interested in both subjects you 
get all the information in this one monthly 
magazine. 














A multi-million-dollar sewage treatment 
plant was in trouble. Despite ‘care, cleanliness 


and chlorine,” unpleasant odors were invad- 
ing the homes of 30-thousand nearby residents. 


AIRKEM took this problem 


solved it! 
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Stumped for an economically-sound solution, 
officials called in Airkem’s Industrial Odor Serv- 
ice. After carefully analyzing the problem, the 
odor trouble-shooters installed simple, low-cost 
equipment for dispensing a new Airkem product 
formulated specifically to counteract airborne 
sewage odors. 

Results were immediate and gratifying. The 
odors were gone. And not only were good rela- 
tions re-established with the neighbors, but the 
plant staff was pleased as punch with their im- 
proved working conditions. Best of all, the results 
had been accomplished at moderate cost and 


without affecting plant operation. 


FOR INDUSTRIAL + MUNICIPAL 


INSTITUTIONAL «© COMMERCIAL USE 


—~-~— AIR INVERSION—-~-— 


‘ 


Ces 
Sirkem 


If odors are damaging your plant's public rela- 
tions, it will pay you to call in Airkem’s Indus- 
trial Odor Service specialists. They have the 
low-cost answers to sewage odor problems of 
widely differing types and degrees of complexity. 
And behind them are the facilities of the world’s 
largest laboratory devoted exclusively to the 
study and solution of odor problems 
Consultations are strictly confidential, incur no 
obligation. Call your local Airkem representative 
now (he’s listed in your phone book), or write 
today to Airkem, Inc., 241 East 44th Street, 
New York 17, N. Y. 


e m ODOR COUNTERACTANTS 
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THE DOWN PAYMENT 


MIGHT BE THE ONLY EASY ONE 


he purchase of water meters involves more 
important economic factors than price alone 
Actually, the bid price is only your down payment 


and it could well be the only easy payment. 


Any instrument loses its accuracy as it wears 
After a few years . maybe only a few months 
an improperly selected meter begins to lose 
revenue. In time, you'll also have high repair costs 


or costly scrap-and-replace programs. 


Avoid these high costs with Trident meters. Tri- 
dents retain accuracy longer . . . derive maximum 
revenue longer. Most important, you avoid high 
costs of obsolescence and repair. The most modern 
Trident parts fit the oldest Tridents you have. You 


actually modernize as you repair . . . with Trident. 


When you consider all these economic factors 
you will quickly see why Trident meters earn more 
and cost less. Ask your neighbor . . . or ask us to 


supply verified evidence. 


NEPTUNE METER COMPANY 


19 West 50th Street © New York 20, N. Y. 
a rt ct cr ek 


NEPTUNE METERS, LTD. 




















1430 Lakeshore Road @ Toronto 14, Ontario 


Branch Offices in Principal 
American and Canodian Cities 
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ST. PETERSBURG, FLA. Started operation of this new primary treatment plant during Florida F.S. G 1.W.A 


nvention 


Sewage and Industrial Wastes in 1954 


A Review of Problems, Trends 
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and Developments in Treatment 





by DAVID B. LEE 


Mr. Lee is Director of the Bureau of Sanitary Engi- 
neering, State Board of Health, Jacksonville, Flor- 
ida, and is the 1954-55 President of the F.S. & |.W.A. 
in compiling this annual review for Water & Sew- 
age Works, he was assisted by John W. Wakefield, 
San. Engr. with the State Board of Health. 
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of the country such as New England, 
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sin reflect the fact that these areas al 
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stable The chief problems ot 


regions are 
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very unusual increase in population, 
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Regarding trends in New Jerse, 
Vir. Fletcher states The trend in the 
densely populated hight! ndustrial 
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EL CAJON, CALIF.—Has new compact activated sludge plant using Currie Clareator for 


orthern part of New Jersey ts 
d more trunk sewers with central 
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nent Works 
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Expanding Population and Industry 


onversel many areas of the coun 
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n population and industry into 
My own 
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eveloped urban areas 
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Indiana, Kansas, New 
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Washington 
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Reinke of 


reports 


tary 


dware Calitornia 


xarmple Subdivision 
disposal is a continuing prob 
the 


subdivided yen rally are 


lem throughout state because the 


lands being 


individual home 


not ad 


not satistactory tor 


disposal units; the areas are 
jacent to communities having adequate 
small sewage treat 
a single 
to operate ; 


ewerage systems ; 
ment and disposal units for 
subdivision are expensive 
and no adequate system of mainte 
h is he en cle 


\Vlore than 14 
of the 43 states reported on herein re 


nance and operation 
veloped in this state 


flected similar problems 


How Problems Can be Solved 


However, that the problem can be 
solved is borne out by our own exper 
that of 
which 


Florida and by 
ot 


ence here in 


tates such as Kansas 
Dwight Metzler reports 


new municipal plants have been com 


Kighteen 


pleted this year and 23 more are under 
this 


ears preceding this yeat 


time, In the six 
114 new 


built in 


construction at 
municipal plants have been 
Kansas 

lhe development of sewer districts 
ely un 
a prob 


in urban areas, which are larg 
incorporated, continues to be 

em. Both large and small housing de 
are operating at top speed, 
particularly in the Kansas City, To 
peka and Wichita areas, Our policy of 


individual se ptr 


velopers 


refusing to approve 
tanks has done much to promote the 
orderly growth of public sewer sys 
tems 

In Florida, due to peculiar tax laws 
consolidation of subdivisions with 


cities has not been a satisfactory solu 


tion to the fringe area problem. By fol 
however, 


lowing similar methods 
Metzler indicates privately owned and 


Dorr-Oliver Photo 


aeration and clarification in a single unit. 


operated sewerage systems have been 
developed for ranging 
from 40 homes (septic tank-sand fil 
ter) to 10,000 homes (complete acti 
lhe works are financed 


subdivisions 


vated sludge ) 
in part by increased evaluations of the 
property and in part by sewer rentals, 
preferably by relating administration 
of sewer rentals to the public water 
1954, 27 
division have been placed 
under construction and 10 of 
plans for such systems are awaiting 


supply. Since January 1, sub 
systems 


sets 


approval at this time 


Pollution Control is Effective 


A third group of states, ove rlapping 
to some extent the other two groups, 
reports a high level of activity both in 
sanitary sewerage and industrial waste 
developments due to an agvressi' 
water pollution control poli \ 

Michigan and Ohio probably are 
the leaders of those reporting in that 
group. Arthur N 
engineer of the Michigan Water Re 
sources Commission, furnished a copy 
of a paper entitled “Pollution, Pro 
gress and Problems,’ which was pre 
sented by Milton P. Adams, Exec 
Secy. of the Water Resources Comm 
before the Michigan United Conserva 
tion Clubs in June, 1954. Mr. Adams 
states in part: “It noted that 
the total number of projects in the two 


Corcoran, Sanitar' 


will be 


municipal listings will represent an in 
vestment of more than 34 million dol 
lars. When the total industrial invest- 
ment over the same period is added, 
probably as much as 45 million dollars 
will have been expended by cities and 
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A. M. Byers Co. Photo 


OKLAHOMA CITY, OKLA.—Southside treatment plant (above) is part of this city’s $9 million solution to sewage and waste problems. 


industries in little more than this two 


year period. This is to gain improved 


quality for you and other users of 


Michigan's water resour« It takes 
big money to erase past and current 
inroads of sewage and industrial waste 
still to come 


and much ts 


‘Suffice it to say there has never 
Michigan's 


for the con 


heen a time in history 
when plants and facilities 
trol of water pollution were going for 
ward in so many parts of the state as 
they are right now! 
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Addition 
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respective projects under the provis 
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Ohio’s G. A. Hall, Engr.-Secy. of 
the State Water Pollution Control 


Board, reports that as of July 1954, 
there were only 40 cities and 43 vil 
lages over 2000 in population without 
treatment and that all of the 
cities and most of the villages have 


works, 


taken positive action toward correct 
ing these conditions. He also reports 
that of 560 industries under waste-dis 
charge permit at the end of 1953, 26.7 
per cent have adequate facilities, 32.8 
per cent are definitely inadequate, and 
40.5 per cent have no treatment facil 


ities 


(of the 560 industries, 24 have new 


or improved facilities under constru 
232 are 


tor working on plans, 140 


are making preliminary studies and 
only 15 are reported to have taken no 
ction. Mr. Hall modestly states, “Ir 
gene! il, we that Ohio ha 


experienced an acceleration in prog 


would note 


ress toward stream clean up, both by 
industry and municipalities, This re 

flects the activities of the Water Pol 
lution Control Board which came into 
full effectiveness in 1952.” 


Financing is Universal Problem 
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Hardinge Co. Photo 


YORK, PA.—Twe 100-ft. circular clarifiers in new activated sludge treatment plant which includes sludge digestion and chlorination. 
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d rainfall 

outhern and southwestern 


lunvnite 

SCV CT 
tate re port d problems of odot con 
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trol due to flat sewer grades 
temperature 

ence was any comment on the use of 
bio italysts to correct 


i 
vhich there na heen 


much activity on the part of manufa 
these products during the 
past year. The state sanitary engineers 
apparently did not consider use of 
these materials worthy of comment 
(Kansas) reported dif 
supema 


turers of 


(One state 
ficulty in the 
tant from single-stage conventional di 
and stated the trend there to 


digestion. It ap 
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DURHAM, N.C.-—To reduce load on old trickling filter plant, new vacuator and grit 
washer units have been installed at new Hope Creek plant. 
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pears probable that the digestion of 
sludge presents more of a problem 
than has previously been recognized 
Several states report modifications in 
the digestion process, such as the use 
of coil filters for raw sludge, and the 
installation of drying beds that can be 
flooded to a 2-ft. depth (these beds 
have a skimming device to remove 
free water on the surface of the 


sludge ). 


Industrial Waste Problems 


The most commonly reported prob 
lem with industrial waste concerned 
the discharge of toxic wastes, such as 
cyanides and chromates, into either 
sanitary sewer systems or into surface 
streams. A number of plants have 
heen constructed to treat such wastes, 
and control measures are being taken 
to detect and limit the discharge of 
excessive quantities of these materials 
into either two sewers or the streams 

A number of states, particularly in 
the northwest, report problems involv 
ing oil refinery wastes. Wyoming's 
Director of Environmental Sanita- 
tion, L.. O. Williams, for example, re 
ports that discharges from an oil re 
finery and from the City of Casper af- 
fect the quality of the North Platte 
River for a distance of 50 miles below 
the point of discharge. Progress is be 
ing made in corrective measures, in 
this case and elsewhere, generally by 
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DAYTON, OHIO—Impingement aeration installation of 110 air-and-water jets in four pre-aeration units, each 155 ft. x 30 ft. 


API followed by 


Imological treatment 


using separators 

Food processing is by far the most 
widespread industry in which treat 
ment of wastes is required. Included 
in this industry are canning plants, 
laughter houses and milk processing 
plants. Seasonal cannery waste dis 
charges constitute a continuing prob 
state sanitary 
Lagooning has been the most common 
method of handling 


While lagoon treatment has proven 


em of engineers 


these wastes 


fairly successful in the colder states 
vith short harvesting seasons, it 
een found unsatisfactory in 
such as California, Texas and 
(like Florida ) 


relatively long and where high tem 
aggravate 


has 
states 
(Arkan 
as where seasons are 


neratures odor problems 


In Florida, citrus 
larly frozen concentrate canning, has 


canning, particu 


become a major industry processing 
than 84,000,000 full 
citrus fruit over a seven months har 


more boxes of 


vesting senson 


Uses for Spray Irrigation 

A number of states including New 
Ohio, Illinois, Indiana 
Arkansas report the increased use of 


Jersey, and 
spray irrigation for disposal of can 
nery and in instances 
for disposal of dairy and slaughter 
McDonald, Chief 
Engineer of the Arkansas 
Health, describes one 
after 
gallons per 


wastes, some 
house wastes. If, L 
Sanitary 
State board of 
vegetable canning plant where, 
multiple screening 250 
minute of liquid wastes per 8-hour 





TABLE 1 


National Container Corporation, Valdosta, Georgia 
Kraft Mill Effluent Treatment 





Surface 
Elevation, 
Feet 


Size, 


Strong Storage Basin 
Settling Basin 

No. | Oxidation 

No. 2 Oxidation 
(Stokes 
Second Storage (Carroll 99.5 62 


186.( 90 
185.0 195 


First Storage 173.0 44 


Approx 


Acres 


185. 87.5 
186.5 1.2 


Average Volume Volume Theoretical 
Depth, in in Detention, Days 
Feet Acre Feet Mil. Gal A 8 


114.10 
11.74 
571 

254.28 

107.58 


8.1 


J 


, 
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pumped to movable spray 
O-acre al 


day are 
distributors 
falfa field 

He reports 
and 
tained The area is 


located in a 


held, 
Man 


alfalfa 
well 


tence premises are 


somewhat of a 


showplace on a heavily traveled na 
here 
odor problem in connection with this 


tional highway has been no 
disposal method during the two year 
it has been in operation 

This irrigated field 
duced five heavy crops of alfalfa dur 
drought 


spray pro 


ing each of these severe 
years, as compared to two fair crop 
produced on non-irrigated fields in 
the same 

“It is that the 
from hay grown on the irrigated field 


the total cost 


area 

understood mconn 
is sufficient to pay for 
of disposal of this heretofore trouble 
some industrial waste 
Limited experience with spray irri 
treatment in 
successful. The 
| pH of 3.5 to 
as high as 10.0 
When the 
waste was sprayed in a wooded area, 
died 


gation for citrus waste 


Florida not so 
waste normally has 


41.0 but a pH 
during clean-up periods 


was 


have 


small vegetation promptly and 
even the larger pine trees eventually 


killed. Lack of suitable 


existing citrus 


were areas 


near canning plants 


has discouraged further experimenta 
with pH controlled waste 


tion; ' 
spray irrigation might be successful 
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Alaska Health Dept. Photo 


KETCHIKAN, ALASKA—Pulp plant uses new process to reduce pollution. 


Chemstrand Corp. Photo 


PENSACOLA, FLA.—Chemstrand incinerators, one in service, one under construction. 


experiments and pilot 
stuche in both Florida and 
that citrus can 
activated sludge or by 
Study of these 


being continued 


laboratory 
plant 
Texas indicate waste 
be treated by 
trickling filters meth 


od 1s 


increasing Industrial Cooperation 


Many state report an increased 
readine on the part of industrial 
their fair share of the 


program : indus 


ists to carry 


water conservation 


Water & SEWAGE 


trialists show greater readiness to 
cooperate with regulatory 
and with each other in seeking equi 
table solutions to existing problems 
Georgia's W. H. Weir, Director of 
Water Pollution Control, called at 
tention to this cooperative trend in 


agencies 


conference of 
manufac 


discussing a recent 

southern pulp and paper 

turers in New Orleans 
Weir reports, At that 


four companies took pride in describ- 


meeting 
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ing what they were doing or had done 
to control pollution. Compare this at- 
titude with the former reluctance of 
companies to ‘let the cat out of the 
bag’ for fear of putting some other 
lagging mill on the spot.” 

Mr. Weir refers particularly to re 
sults reported by W. T. Webster of 


National Container Corporation. This 
firm has placed in operation at Val 


dosta, Georgia, a mill which dis- 
charges waste into a stream in 
Florida! By virtue of good site selec 
tion and prior planning, the B.O.D 
of the mill waste is reduced (through 
a system of lagoons in series) by 
more than 90 per cent prior to dis 
charge of the effluent into the stream 
The addition of about 6 mgd of efflu 
ent from this source was sufficient to 
maintain more than the minimum 
allowable dissolved oxygen content 
in the stream during recent drought 
periods, when the stream flow of 65 
sec. ft. was below the previous 35 
year minimum. 

Mr. Webster noted that these waste 
treatment facilities, including the 
purchase of land, cost his company 
about $500,000.00. Some conception 
of the treatment process and the util 
ization of topographical features can 
be obtained from table | 


Treating Paper Mill Waste 


Paper and pulp mill waste also 
presents a treatment challenge that is 
successfully met in Alaska, 
New Hampshire, Washington and 
Oregon. Both Alaska and Washing 
ton report sulphite mills in operation, 
utilizing magnesium chemicals 
with evaporation and burning of the 
strong sulphite liquor to recover the 
chemicals for re-use. Washington also 


heing 


base 


reports one sulphite mill evaporating 
and burning all waste liquor from 
ammonia-base cooking, while another 
manufactures alcohol and lignisite 
New Hampshire reports sulphite 
liquor treatment still poses a major 
problem. One mill, that of The Brown 
Company, Berlin, New Hampshire, 
has completed pilot studies of a proc 
ess utilizing sulphite waste for the 
recovery of furfural. It has been es 
timated that a full-scale installation, 
together with burning of the wastes 
remaining after furfural recovery, 
would eliminate 80 per cent of the 
waste load discharged to the river 


Oregon and Washington also have 
sulfate mill waste treatment prob- 
lems. Three of the Oregon mills util 
ize lagoons to hold the waste during 
periods of low stream flow. One 
Washington mill mixes pulp waste 
with bleach waste to destroy sulfides 
and mercaptans prior to lagooning, and 
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, 
Foxboro Co. Photo 


INSTRUMENTATION—Cyanide waste treatment plant of Oneida, Ltd., plant at Oneida, N. Y., has central graphic control panel. 


discharges the effluent to Puget Sound 
on an outgoing tide. Other Washing 
ton kraft mills utilize multiple out 
lets for j in the 


main channel of River 


disper sion of waste 


the Columbia 


Chemical Manufacturing Waste 


Many 


growth 
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indus 
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In this 
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plant lo 
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(ld) 
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ey iporating 
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large 
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ot 
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quantiti 
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outlet. A 
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pH 
recorders, applies both to the wastes 
stream as pro 


Phe 
planned so that gradual 
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automat 
and to the receiving 
tection against accidental spills 
program ts 
deterioration of stream quality can 


not go unnoticed 


Honeywell-Brown Inst. Div. Photo 


MORE INSTRUMENTATION—New $1.5 million sewage treatment plant for Fairfax 
County, Va., has colorgraphic central control panel. Below are Electronik potentiometers 


with Air-O-Line controls. 
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Electric Machinery Mfg. Co., Photo 


WORCESTER, MASS.—-Unattended pumping station. When power fails, standby Diesel 
generator starts three pump motors, to prevent pollution of nearby lake. 


Amer. Well Works Photo 


ENID, OKLAHOMA—One of two grit removal tanks, with collector, elevator, pre- 
aeration unit, and rotary skimmer in new activated sludge sewage treatment plant. 


Important Small-Volume Wastes 


or serm-industrial waste contributors 


a large group of industrial 


seldom receive the attention they 
Included in the group are 
trailer 
launderettes 


nat 
lese rve 


tourist court motels, courts, 


restaurants, bars drive 


in theaters, dairy and ice cream bars 


ind shopping centers located on the 


fringe of every large city beyond the 


reach of public sewerage systems. [be 
cause individually the amount of 
waste contributed is small, the aver 
age consulting engineer or researcher 
tends to underrate the importance of 
these problems, A public health engi 
neer, on the contrary, will testify to 
the aggregate magnitude of these 
many small individual problems, and 
to the technical difficulties involved 
in the disposal of these wastes 
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Waste treatment tacilities to serve 
these establishments must be suffi- 
ciently simple to operate with only 
periodic attention, must provide a 
quality of effluent suitable for dis- 
charge (if necessary) to a roadside 
ditch, and must be low enough in 
first cost to match the size of the 
installation it is to serve. Batch chem 
ical treatment for laundry waste, and 
grease traps with underground drain 
fields for restaurant waste, have 
proved ineffective—due to their re 
quirements of close attention and 
frequent maintenance. Flotation 
equipment is now manufactured by a 
number of firms for small scale treat 
ment and is applicable where the in 
stallation is of sufficient size to justif 
the expense. High rate trickling filters 
are now being studied for treating 
wastes from small laundries ; 
tions are that these may prove more 
effective than sand filters. The rapid 
clogging of sand filters by greasy 
wastes has been demonstrated in nu 
merous installations 

Recent trends toward large shop 
ping centers located in suburban areas 
will have the effect of combining a 
number of wastes into a volume larg: 


indica 


enough to justify conventional waste 
treatment methods. (ne such center 
will have a waste load of about 20,000 
gallons a day; the will be 
treated by means of an Imhoff tank 
and high rate trickling filter before 
discharge to a small creek 

Tourist courts and motels, at least 
in the southern half of the country, 
are developing into establishments of 
considerable magnitude. Courts of 
from 24 to 50 units have long been in 
operation but, in the more highly de 
veloped tourist centers, recent trends 
have been toward larger and more 
elaborate cottage and apartment ho 
tels ranging up to complete facilities 
for 1240 guests. The 
type of installation is, of 
amenable to treatment by conventional 
requirements, the 
odor control, and 


waste 


waste from this 
course, 


methods. Space 
need for effective 
pleasing architectural treatment, are 
factors presenting a challenge worthy 
of the best engineering in the field 


Research and Development 


In research and development there 
has been a very definite trend toward 
less costly and less complex waste 
treatment and devices 
rhe growing use of seepage, evapo 
ration, and oxidation ponds in the 
drier portions of the country is a 
manifestation of the struggle to pro 
vide satisfactory and economical 
waste treatment particularly for 
smaller communities 


procedures 





Modifications of sludge digestion 
methods, to allow greater loadings 
per unit of volume, have been under 
study for Manufac 
turers now have on the market equip 
are claimed 


several years 
ment and methods which 
to materially reduce the digestion pe 
riod and thus allow much higher unit 
loadings. These methods 
were the subject of the 
versial debate at the recent Cincinnati 
convention of the Federation of Sew 
age and Industrial Wastes Assns 
Wilbur N. Torpey Civil En 
gineer, Dept. of Public Works, New 
York City, touched off the fireworks 
with a discussion of pilot plant tests 
at the Ward’s Island plant 


hese tests indicated that, by control 


modified 
most contro 


Senior 


made 


of mixing and temperature factors 


sludge could be reduced 
as 0.2 cu. ft. per person 


New York 
dige stor to 


storage ol 
to as littl 
()n the basis of these tests, 
full-scale 


is designing a 
provide on 0.5 cu. ft. per person 
storage 

Harry 
cin Flush 


accepting 


President, Pa 
cautioned 


| Schlenz 

Tank Co 
against such high loading 
until 
ments could be 
cially against 


communities. Dr, H 


rates more conclusive experi 
performed and espe 
their use in smaller 
Heukelekian of 
agreed that 


not for smaller 


Rutgers Univ extreme 


loadings were com 
munities, but urged an open mind to 


ward the new development in order 


that progress could be made 
For the complete treatment oft 


wastes, shorter treatment periods also 
full-scale plants 
utilizing some of the new principles 
installed lhe Ward’s Is 
activated aera 
from a 
plant 
treat 
tank 


have received study: 
have been 
land experiment with 
wherein excess sludge 
activated sludge 
for intermediate 
aeration 


tion,” 
conventional 
was utilized 
ment of 
is a case in point. In that experiment, 
the aeration tank operated in parallel 
with the activated sludge plant but 
lower air require 


sewage in an 


with considerably 


ments 


Secondary Treatment—Increased 
Loading 


Both Oklahoma and lexas report 
full-scale plants in operation utilizing 
Infileo’s patented Biosorption process 
utilizing a separate “sludge stabilizer” 
tank. This process builds up activated 
then mixed inten 
sewage for 35 min 


sludge which is 
sively with raw 
utes, prior to two hours settling in a 
conventional clarifier. Air require 
ments are about the same as for con 
ventional activated sludge. The de 
velopers state that a full-scale 7 mgd 
plant at Austin, Texas, averaged bet 
ter than 90 per cent B.C).D. reduction 
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BUTLER, N. }|.—This Hotation unit is in operation at American Hard Rubber Co 
manutacturing plant to remove rubber fines from industrial waste water. 


Pacific Flush lank Prauto 


NAUGATUCK, CONN.—Modern shell-and-tube heat exchanger provides tempera- 
ture control for digesting sludge in the city’s new sewage treatment plant. 


filters carne m tor 


movations 


lrickling 
share ot Wyoming re 
ports on an installation using a load 
higher than usually 
considered acceptable for low rate 
trickling filters, but using a relatively 
high recirculating rate of 2.5 to 1 at 
load. Supernatant 
is re-aerated, and is fed to 


ing somewhat 


design from the 
digester 
the trickling filter during periods of 
low flow to avoid reduction in zoog 
leal 


activity during periods of low 


Water & Sewace Works 


B.O.D 
ess expect 
in B.O LD. to he accomplished 
raw B.O.D 
from 350 to 550 ppm 


Che developers of this pro 
a reduction of 92 per cent 
Im the 
sewage, the alue range 
Even primary treatment can be im 
Ihe City of St 


recent! 


proved Vetersburg, 
Florida, has only 


new 


placed in 
operation a treatment 
plant ; this includes a 


tact chamber, equipped with a me 


primary 


( hlor ine con 


chanical sludge and scum removal 


1965 
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U. 5. Pipe G Foundry Photo 


NEW LONDON, CONN.—Pontoons support outfall sewer of 30- 
in. flexible joint Cl pipe. Threaded rods lower the pipe. 


lhe engineers feel that 


will 


] 
ri demand 


equipment not only reduce 


( by preventing 


it but also will prevent 
yrease accumulations on the 


uriac¢ 


Effluent Use and Re-use 


lhe drier sections of the country 


report continued interest in re-use of 


vastes for irrigation or to replenish 


] let | 
epleted 


ground water supplies. Cali 


fornia in particular has been carrying 


on exter e research with these aims 


ipproach being investi 


‘ Jie 
he use of an oxidation pond 


previously treated waste 


use. In connection with 


re possibiliti s ot grow 


MIAMI, FLA.—Compact trickling filter—separate sludge digestion 


odor control 


iig algae as a source ot 


protein, of 


possibly tor fuel, are under investiga 
tion 

Research and development to re 
the cost of industrial 


treatment is likewise at a high level 


duce waste 
Mention has been made of the exten 
sive use of industrial waste for spray 
irrigation. A number of states 
report determined efforts on the part 

amount and 
waste by in 


also 


of industry to reduce the 
strength of industrial 
plant changes and good housekeeping 

The State of 


new twist to the old program of com 


Colorado reports a 


and industrial wastes 
\ large brewery has constructed and 


bined sanitary 


is Operating a waste treatment plant 


to treat not only brewery wastes but 


~| Wee 
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Price Bros. Co. Photo 


MIAMI, FLA.—Dredge lays subaqueous force main of 72-in. 
reinforced concrete steel pipe in 32-ft., 32-ton, sections. 


also the wastes from the community 
in which it is located. That would 
seem to be the ultimate in 
tion by industry! 


‘ oopera 


Future Problems and Needs 


Phat solutions have not been found 
to all our waste problems is evident 
from the reports of the several states. 
The most universal need is to stretch 
available dollars to cover water pollu 
tion requirements or, conversely, to 
find more dollars. This need is being 
vigorously attacked from both angles, 
but will never be completely solved 

rhe application of revenue bond 
supported by 

without direct 
sessment, is becoming 


issues sewer rentals, 


with or property as- 


more wide 


¢ 
% Fe .. 


Poe i? ‘ 
‘ —_ ‘£> oy 
+ ‘fF 4 
“* *? 
is oF 


* 
We 
a 


plant of new Golden Gate Motel depends on preclorination for 





Komline-Sanderson Eng. Corp. Phot< 


MT. PENN, PA.—New 100-sq. ft. Coilfilter for dewatering 


SEWAGE AND INDUSTRIAL WASTES IN 1954 


sludge is installed in greenhouse ‘formerly a covered bed). 


spread. At least one state, Pennsyl 
vania, recognizes that the entire state 
pollution control, 


benefits by water 


and on that basis makes state grants 
to cities accomplishing satisfactory 
waste treatment 

lwo or three states have suggested 
federal grants or loans to stimulate 
municipal construction of water pol 
lution control similar to 
the Hill-Benton Act for hospital con 


This procedure, however, 


structures, 


struction 
seems hardly necessary if the people 
that sanitary 
erage is a utility of special benefit to 
and if they can be 


can be convinced sew 
those served by it, 
convinced that the utility is of general 
benefit to the entire community 

It is very evident that many areas 
of the ; new 


approac h to the 


country are in need of a 
prob 


authori 


“fringe area 
lem, Country 


ties or metropolitan districts appear 


wide sewerage 


to provide the best answers. In any 


cam long range planning and devel 


opment are urgently needed to serve 


adequately newly developed areas and 


to integrate the many parts into a 


whole system. Legislation is needed in 


most states, so that public health oft 


cials can require adequate sanitary 


facilities before new subdivisions are 


created 

Administrative Requirements 
Neither 

cheaper waste treatment facilities, will 

solve our industrial waste problems 


more public money, nor 


[wo administrative steps are neces 
a uniformly good industrial 
The state 


equitable 


sary for 
waste program must have 
permitting 
of available streams, under 
dustry can be required to provide 
satisfactory waste treatment, It is not 
industry to do 


basis. The 


legislation use 


which in 


reasonable 
this work on a voluntary 
state and federal governments should 


to expect 


recognize that waste treatment, while 
a part of production, does not in it 
self Cherefore, 


pended tor works 


funds ex 
should 


produce 
treatment 
not be credited as capital vain or as 


increased property value for ad 


valorem taxes. Since the whole stat 


again benefits from the work, it 


would reasonable to 


rapid amortization of funds 


appeal 
Sp nt tor 


waste treatment with some relief 


through state and federal income tax 


EAST HARTFORD, CONN.—Compact two-unit vacuum filter 
installation in this city’s new sewage treatment plant. 


evident that the 
industrial 


those 


levies. It is quite 


states with satisfactory 


waste programs are having 
strict but fair water pollution control 
laws that are vigorously enforced 
Finally, the administrative water 
pollution control agency, the State 
Board of Health or the Water Pollu 
tion Commission as the case might be, 
almost universally express a need for 
more personnel and more funds for 
salaries. An energetic water pollution 
control program requires an adequate 
staff to constantly visit, consult with, 
aid, and check on waste problems, as 
survey the 
Impressive results have al 


well as to receiving 
streams 
achieved, but complete 
\met 


ica’s waters can be accomplished only 
when an enlightened public instruct 


ready been 


protection and conservation of 


enlightened officials to provide suit 
able 
must first encourage pollution abate 
then 
ment, and finally provide a regulatory 
gency 
out it 


laws and regulations, This action 


ment, require pollution abate 


with sufficient means to carr 


mandate 
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Correction: Coleman Joined 
De Laval in 1914 


Coleman and Quigl y Honored by 
De Laval for Long and Distinguished 
headline of a re 
January is 


eT vice was the 
lease on page 41 of our 
sue. It stated that Charles | 


Laval in 1919 


Coleman 
joined Dr 

Mr. Coleman joined the firm in 
1914, according to a corrected report 
we have received, For veteran Charles 
E. Coleman we are pleased to correct 
| 


the record and to note the additional 


five years of service 


Certification Examination in Ohio 
for Water & Sewage Personnel 


The \dvisory 


for water and sewage treatment plant 


Board of Examiner 


of Ohio announces a certi 


held on 


personnel 
fication examination to be 
April 22, 1955 
Examinations are held in the 
Cleveland, Colum 
loledo 
from 
Ohio 


to he 
cities 
Massillon, and 


be obtained 


foliowing 
bus, Dayton, 
Applications may 

lohn | Richards, 
Dept of Health, Columbus 15, Ohio 
The deadline for filing applications is 


March Ist 


secretary, 


Uranium Mine Owned By 
Denver Water Board 


\ccording to a recent press report 
a uranium strike on property belong 


ng to the Denver Water Board 


brought quick tion 
\fter hearing a that some 
of the ore run up to $1,850 a 


report 
“assays 
ton, the board instructed water depart 
ment Manager | | Mosley 
development of the strike 


to nego 
tiate tor 
with a royalty payment to the City of 
Denver 


Water & Sewack Works, Freervuary, 1955 





Fluoridation by Automatic Control 


Treatment can be accurately recorded and controlled 


by means of an electrical conductivity instrument 


THOD has been developed 
monitoring the 
content of the water treated 
North Beverly, Mass. filtration 
plant of the Salem and Beverly Water 
upply | Che author described 
the new cde a paper pre 
ented before the New England Water 
1953 


concerning 


A Vi 
or 
fuoricde 


in the 


continuously 


joard 
elopment in 


Work \ssn, m 
Additional 


wmtoring of 


the 
been A 
the 
been adapted to actual 


Ala 
fluoride has 
cumutlate ind, more recently, 
equipment ha 
the fiuoride dose lhe open 
of the author's earlier 
the and 


employed 


control ot 


ing par 
| 


pape ce 


graphs 
cribes equipment 
prime ple 


Electrical Conductivity Method 


\daptation of the use of electrical 
conductivit 
of fluoride recording which was used 
in thi We all know when salt 
is added to water, an electric current 
will pass through the water more eas 
ily than it would without the salt. Any 
ionizes in will 
same characteristic to some 
instruments have long 
ance been developed to measure m 


the basis of the method 


study 


material which water 
this 


and 


how 
extent, 


nute changes in the electrical conduc 
tivity of Procedures and 
definitions have been adopted for dis 


watet 


cussing these phenomena 
‘Electrical conductivity is 
ciproc al of electrical resistanc e, or one 


the re 
divided by resistance, expressed in 
ohms { ] 


The 


wards 


ohms ) 


word ‘mhos’ (ohms back 
s used to express units of con- 
ductivity conductivity is the 
conductivity at a given temperature of 
material under test, as measured 


platinum 


specih« 


trie 
by two plates, each one 
square centimeter in area and placed 
centimeter apart. Since the con 
ductivity is usually low 
we normally speak of micro 


millionth of a 


one 
( resistance 
high ) 
mhos, or units of a 
mho 

In the measurement of fluoride, 
rrangements are made to determine 
the specific conductivity of the water 
before fluoride addition and again 
after the addition of the chemicals 
\t Salem-Beverly the conduc 
the water is in the order of 
at 25°C 


sodium 


hase 
tivity oT 
145 micromhos 
both and 


Since fluoride 














by KENNETH F. KNOWLTON 

Mr. Knowlton is Superintendent-Chemist, Salem and 
Beverly Water Supply Board. The filtration plant at 
North Beverly, Mass., employs equipment for con- 
tinuously monitoring the fluoride content of treated 
water. Problems of real and potential interferences 
have been investigated. Experience shows the auto- 
matic control of fluoride dosage to be fully practical. 





silico fluoride ionize in water, 
there is in the conductivity 
of the water are added. If 
measurements are delicate enough and 
all other the added 
fluoride, can be eliminated, we have 
a good method for adaptation to con 
tinuous analysis for the amount of the 


material which is added to the water.”’ 


sodium 
i« hange 
when they 


factors, except 


Two Standard Cells Used 


rhe heart of this system lies in the 
conductivity cells used to mezsure the 
electrical conductivity of the water 
before the fluoride is added and after 
the fluoride is added. 

Fig. 1 is a photograph of a stand 
ard industrial type of carbon cell 
which is being used. These cells are 
made so that they may be inserted 
through the side of the pipeline and 
operate against 150 psi pressure, or 
they may be inserted directly into 
tanks or other vessels 

Fig. 2 is a schematic diagram 
illustrating the installation at the 
Salem-Beverly filtration plant. One 
conductivity cell precedes the fluoride 
addition, the other follows it at the 
greatest possible distance—to insure 
that adequate mixing will have taken 
place. Leads from these cells connect 
to the conductivity difference recorder 
and controller unit located in the lab 
oratory building. Also included in 
this unit is a temperature recorder. 
rhe cabinet containing the conductiv- 
ity recorder and temperature recorder, 
installed in the filter plant laboratory, 
is shown in Fig. 3 


Problems of Interference 


There are several real and potential 
interferences which must be consid 
ered when using this method. Those 


which we have investigated are de 
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scribed below 

T emperature—Conductivity is very 
closely related to water temperature, 
and it is necessary that both conduc 
tivity cells operate at the same tem 
perature or at a constant differential 
in temperature between the two cells 
so that the temperature effect may be 
balanced out 

The original installation included a 
temperature difference recorder which 
was operated for a sufficient period of 
time to show that there were very 
minor changes in temperature between 
the two cells, as was to be expected 
where they were installed in a single 
pipeline. After this information was 
obtained, the temperature instrument 
was changed to a straight temperature 
recorder giving the temperature of the 
water flowing through the plant. 

Our instrument does not compen 
sate automatically for base tempera 
ture changes in the water, and there 
fore it is necessary to use a correction 
curve for temperature when convert 
ing readings from electrical conduc 
tivity to fluoride. 

Lime—Hydrated lime was being 
applied to the filter effluent for the 
correction of pH. This chemical is 
very slowly soluble in water and was 
fully expected to give erratic results 
on the fluoride recorder, since it 
would not be in complete solution as 
it passed the two electrodes 

Actual trial with the installation for 
a very short period of time showed 
this assumption to be correct. It was 
found necessary to transfer the ap 
plication of lime to a point ahead of 
the filters, thereby assuring that the 
chemical was in complete solution at 
the time it reached the conductivity 
cells. 

We have not experienced any op 
erating difficulty in the altered appli 





cation of lime, although at higher 
doses we would expect some dissipa 
tion of color before the water was 
hitered 

Calgon—Calgon is used for corro 
sion control and ts applied to the filter 
effluent ahead of the fluoride conduc 
tivity The point of location of 
Calgon was transferred to a point 

ore remote than previously from the 


cells 


ipstream conductivity cell 

Chis chemical is fed as a solution 
ind has very little, if any, effect on 
the performance of the fluoride re 
corder. On several occasions Calgon 
feed has been started, stopped, and 
with barely percept: 
chart 


changed in rate 


rhe changes on the 


record ot 
fluoride concentration 
Chlorine—Chlorine is applied to the 
vater at various points in the treat 
lent process during different seasons 
ar; the dosage varies as 
eeded \ usual pot of application 
s to the filter effluent. Chlorine has 
had very little, if any, eftect upon the 


the fluoride 


of the \ 


sensitivity or accuracy ot 
res order. 
Megregian and Maier? 


substances 


Aluminum 
ave described Various 
vhich interfere with the colorimetric 
for fluoride. Prominent 
these is aluminum. 

Che interferences attributed to alu 
minum have been virtually duplicated 
in trials at our own laboratory. Since 


to interfere 


test among 


iluminum is considered 
because it forms a complex with the 
fluoride that 
aluminum will affect the results shown 
difference. This is a 


ion, it is conceivable 
by conductivity 
matter which should have more de 
tailed study 

We are not certain as to whether or 
not it affects our results. It appears 
that if there is any effect from alu 
minum in the filtered water, it would 
not be greater (and probably would 
be less) than would be indicated in a 
colorimetric chemical test for fluoride 

Silica—As described by Babcock 
and Dobson*, there is some question 
is to the interference effect of silica 
silico fluoride 
forms in the 


sodium 
other 


contained in 
or present in 
vater ) 
On several occasions during the past 
ix months we have experimented 
vith activated silica as an aid to coag 
ulation. At times we have considered 
that there might be some effect from 
this added silica upon the action of 
the conductivity recorder. However, 
in most cases the silica treatment was 
used in order to reduce the residual 
ilum in the filtered water, and it may 
have been the change in the aluminum 
concentration which was indicated on 
our chart 
| ne omple te solution of fluoride salts 


FLUORIDATION BY AUTOMATIC CONTROL 








ig. 1—CONDUCTIVITY cell of standard industrial type is employed 
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Fig. 2—SCHEMATIC diagram of the fluoride concentration recorder installation 


We believed that our original setup 
of equipment provided adequate de 
tention capacity, in the dissolving 
chamber and in the pipeline, to insure 
complete solution of the fluoride salts 
before they reached the conductivity 
cell. There have been a few occasions, 
especially in cold weather, when there 
has been some doubt as to whether 
all of the sodium silico fluoride was in 
complete solution at the time the water 
passed the second conductivity cell 


General Operating Conditions 


This method of recording the con 
centration of a chemical compound in 
water is extremely sensitive, and it 
was expected to show some drifting, 
or hunting, of the pen on the record 
chart. Quite extensive drifting did 
occur, and studies were made in an 
attempt to relate it to cycling of chem 
ical feeders, filter rate controllers, or 
other phenomena throughout the 
treatment plant 
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Chese studies were not successful in 
locating any specific reason for the 
fluctuation of the pen arm. We con 
cluded that it might be impossible to 
get a smooth curve on the chart in 
filter plant operation where many 
chemicals were used and where the 
flow rate was subject to change from 
time to time 

Che neighboring town of Danvers, 
Mass., was also using sodium silico 
fluoride to treat its water, The water 
is drawn from a pond and fluoride is 
added ahead of the high lift pumps 
rhe only additional chemical treat 
ment is chlorination, which ts applied 
after pumping. The conductivity in 
strument was moved to Danvers for 
a test run. It certain that the 
water would be of constant quality 
and the fluoride salt would be com 
pletely in solution at the time it passed 
the second conductivity cell 

In the Danvers test, hunting of the 
pen was considerably reduced and the 
location remained much more 


was 


7eTo 


1955 





that where 
upply is constant, an ex 
|! could be obtained of the 
After the trial 


instrument was 


indicated 


celle 
fluoride concentration 
Wanvel the 
the laboratory at the 
filtration plant It has 


everal months, requit 


intenarn e. and has 


pro 
useful record of the 


neentration in the water 


Improved Instrument Installed 


re nstrument, including a 
pneumatic controller, was installed in 
the laborator on February 24, 1954 
Che equipment is illustrated in Fig. 3 


connecting the control mech 


be tore 
> 


1 new mstrument was used 
only as a recorder 


original instrument ) 


ore tine 
, | t ' 
{ Sittiiiat tin 


Hunting of the 
what ot a problem, but 


pen was still some 


finally was 


FLUORIDATION BY AUTOMATIC CONTEOL 


solved by an adjustable instrument 
modification. This 
reduce the sensitivity of the instru 
did eliminate the wide 
swing of the pen arm. The instrument 


change did not 
ment, but 


then provided neat, readable record of 


fluoride concentration in the treated 


water 
were 


Ihe necessary components 


then assembled for a system to com 


pletely control fluoride application 
unit 


arrange 


recorder-controller 
this 
pneumat 


from the 
The system used in 


ment consists Of a con 


integrated with the recording 


rhe pneumatic controller 


troller 
mechanism 
transmits an air signal (which is in 
proportion to the fluoride concentra 
a pneumatically controlled 
valve located in the discharge line 
from the solution pot of the fluoride 
Whenever the fluoride 
centration in the water falls below the 
controller, air 


tion) to 


feeder con 


index point set on the 








Fig. 3—-RECORDERS for fluoride concentration and temperature installed in laboratory 
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pressure is built up. The air pressure 
opens the control valve and discharges 
more fluoride solution, thereby bring 
ing the system back into balance. Con 
versely, if the fluoride concentration 
increases above that point set on the 
instrument, the valve automatically 
closes sufficiently to bring the system 
back to balance 

It is necessary, of course, that the 
fluoride feeder operate at a rate suffi 
cient to meet the maximum fluoride 
demand at the maximum rate of water 
treatment, The controller will success 
fully prevent any over-dose of fluo 
ride and will maintain the fluoride at 
the pomt set, so long as the feeder 
actually supplys the necessary chemi 
cal to the system. If anything should 
prevent the feeder from applying the 
chemical in amount sufficient to main 
tain the fluoride concentration at the 
desired rate, the recorder chart shows 
the actual fluoride concentration. 
When the reaches a 
point below that desired, a light ap 
pears on the indicator panel. loth the 
light and an alarm system can func 
tion if desired 


concentration 


Relays Control Feeder Operation 


A change was also made in the 
operation of the feeder. The fluoride 
feeder is now started and stopped by 
a system of level relays operated by 
electrodes in the solution chamber. By 
means of a solenoid valve, these elec 
trodes will shut off the water supply 
to the solution chamber and also stop 
operation of the fluoride feeder when 
solution pot 
reaches a below the 
overflow level of the chamber. When 
the level in the fluoride solution pot 
drops to a predetermined point, the 


level in the 
slightly 


the water 
point 


second electrode causes the feeder and 
the water supply to start again 

rhe actual mechanics of pneumati 
control have discussed more 
thoroughly by Babcock* At our fil 
tration plant, we have experienced no 
trouble with the system, 
and the electronic system has required 
little maintenance with the exception 
of two or three burned out tubes in 
the early part of development. It has 
not been necessary to change a tube 
for at least one year 

The one source of difficulty in mak 
ing automatic control function was 
the proper operation of the valve end 
of the pneumatic control system. In 
order to secure accurate control of the 
flow of the fluoride solution, a very 
small valve of the needle type was 
required. Considerable experimenta 
tion was necessary in order to keep 
this valve from plugging. We eventu 
ally found that mounting the valve on 
its side prevented the deposition of 


been 


pre umath 





FLUORIDATION BY AUTOMATIC CONTROL 


any insoluble material under the valve —s 
eat. Since the valve has operated by “ 

matic control, there has been no 
»* 
ulation of material which has 
-d the flow. We found that the 2 


operators had been using a e 


te 


small amounts of J staune_ 90" 
cL.eanto 


o : . 
. ' 5 7 \ 
around tin load ny 4 . 
iro l l ~ % 2 FUTERS wa dnt 


root, ana («ta 
straw would break 


ler. [he 


ro through the ftee« 
former had passed through 
ystem without giving trouble, 
were unable to pass the small 
| he pneumatic control 


the broom 


Charts Illustrate Operation 
©. 


" > - 
{ pical charts are reproduced 
trate the operahion oO! the pneu 
trol instrument. Fig. 4 1s a 
recorded after the drifting pen 
had been solved, indicating 
much less “painting” ot 
harts than was evident in charts 
luced with the original paper’ 
At tl time this chart was recorded 
the instrument was not operating on 
1utomatic control, but was merely re 
the fluoride which was being 
wate! « 
* 
een tha nere are var»ri g PLANT seuT coww 
re rd: the $ 
| fore | 
= “ 9 J 
caused by the flow rate 
he effluent line increasing 
reasing, without changes being 
in the fluoride feed rate \t 
- - . 
., \M trie stilling bo in the ° @ 
! g x See e 
le solutior pot was cleaned. thu 
i fairly heavy concentra 2 FULTERS wasmeo™ 
le to the chamber Tor } 


i c flow rate 
the effluent pipe was reduced 


be ing wW ashe | 


3 
we 
” 


were » STLO BOx CLE AmtO 
PAOLE STOPPED = ag. 


oncentration in the YX : 4 


, 
¢ 


"™ FELOER OFF 





~ mote eer TO 16 


TYPICAL CHARTS illustrate operation 


Fig. 4 —F i concentratior 


aut 


Fig. 5 


Fig. 6 
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Fig. 7——The modern water filtration plant of the Salem and Beverly Water Supply Board 


trumenit 
It will be 


tarting im the 


utter the Vas operating on 
seen that 
there 
overshooting,” the 


teadied 


iutomatic control 


upon morning 
light 
then 


| i very 
mstrument down the 


rate ind held the dosage virtually 
constant throughout the day's run. At 


A.M the 


down-seale for a short period 


9:2 index 


pointer was 
mwMves 
to demonstrate its action to a 
At 9:45 P.M 
out of 
a slight indication 
the 


pen can leave the index setting before 


ot tire 
itor at the plant two 


filter were service to lhe 


vashed, lLhere is 


howing the distance by which 
he instrument changes the fluoride 
lose, and returns the feed to the nor 
| rate 

6 is another chart recorded on 
instrument was con 


\vgain 


over shoot 


i da when the 


trolling the fluoride dose there 


ta typical slight 


Table | 
Automatic Fluoride Application 


F applied Controller Setting 


06° 


Average 82 0.82 
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started in the 
trouble 
agitator in 
the fluoride solution box at 7:30 A.M 
PM lhe chart 


occurrences 


ing when the plant 
(On this day, 


was experienced with the 


morning some 


again at 1:45 
record that 
can be noted very quickly by the oper 
ator, and promptly corrected. At 3:45 
P.M. fluoride application was stopped 
by setting the valve to its closed posi 


and 


shows such 


tion, using the manual control switch 
at the recorder: the amount of fluo 
ride being added dropped to zero 
Upon restarting, the index point was 
set to a higher fluoride rate than pre 
viously, and the instrument 
ately maintained the fluoride 
tration at the new index 

It should be noted that 
recorded in terms of elec 


immedi 
concen 
setting 

all of these 
charts are 
trical conductivity difference 
tual fluoride determined 
from a differ 


ence vs 


Che ac 
content 1s 
curve of conductivity 


fluoride for our water 


Operating Experience 


(Jur experience, extending over a 
period of eighteen months, with re 
cording and controlling fluoride doses 
by means of an electrical conductivity 
instrument indicates that this equip 
ment provides a satisfactory method 
for operating this process in water 
treatment. Mechanical troubles and 
electrical troubles have been at a mini 
mum, and the instrument assures ac 
curate control of fluoride dosage 

lable 1 shows the actual amount of 
sodium silico fluoride applied during 
the first 15 days of July. The chemi 
cal is reported in terms of fluoride ton 
and is compared to the doses called 
for by the setting of the controller 

It would be well to describe the 
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between this 
method of 


difference in 
method 
gravimetric control of chemical feed 
In gravimetric 

feed is actually set by the 
chemical intended to be applied to a 


Cornce pt 
and the usual 
control, the chemical 
weight of 
measured amount of water, and the 
feeder rate can be paced by the flow 
of water. In the conductivity method, 
the flow of chemical applied 1s actually 
proportioned to the concentration of 
chemical in the 
gardless of the rate of water flow, if 


finished water, Re 
the concentration of chemical changes 
the amount of applied chemical is 
automatically changed to balance con 
ditions as they exist in the water. The 
automatic controller method does give 
a check on chemical feeder operation 
which is not 

metric method 


available by the gravi 
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Distribution System “Design & Construction 


The Nineteenth of a Series 


HE PROBLEMS of design and 
operation of a distribution system 
and varied. In this and the 
an attempt will be made 


to classify and discuss most of these 


are many 
next lecture, 
problems under a few main headings 
In a general way these main headings 
re presented in the chronological or 
might be encoun 


der in which the 


tered in a water works system 
(ther held of water 
both 


and the 


writers in the 


works practices disagree 
ith =the 
classification of the 


these 


hay 
general headings 
operating prob 
headings 
the 

eems to be the sim 
At the end of the next 


index Is 


under several 
this 


followe d 


lems 
For 


outline 


presentation however, 


ple st approac h 


ecture an alphabetical cTOSS 


included to show under what cate 


gories, individual problems have been 


discussed. Thus, persons would choose 


inother system of classification will 


he able to locate 


quic kly, the indi 


vidual problem discu stool 


A... Sizing of Mains 
l NBEFU Recomm) 
a. [he National 
Underwriters has developed a “Stand 
ird Schedule for Grading Cities and 
lowns of the | » 


YDATIONS 


Board of Fire 


with Reference to 
their Fire Defense ind Physical Con 
ditions.” 


(1) The best now! this 
4 edule dequa Vy oT supply 


item in 
reters to; 
nd supply work 
’) The tormula for the required 
under thi 
sented and discussed in the 
Criteria” and again in the 
Distribution System Ele 


hire tlow section was pre 
lecture on 
Dy Sign 
lecture or 
ment 


b. Ade 


( (ransmissiol 


sizes OT 
mino;r 
as well as 


qua olve 
mains arte rial, 


distr ibutors and bram nes ) 


storage, pumping capacity, ete 


1) The NBFI 


§ to nunimnum pipe 


recommendations 
sizes for use in 
d briefly 


districts 


istribution systems are 
8 and 
to be used only where it 
grid; 12-in. for 
longer lines not cross-connected 

In residential districts—8-in 
can be used only 


In high value 
12-in. ; 8-in 


completes a good 


-1n where it com 





by GEORGE E. SYMONS, Ph.D. 

Dr. Symons is Consultant and Technical Editor, 
Larchmont, N. Y. In this series he discusses Water 
Works Practices in the form or short course lectures. 
These are designed to assist plant operators, stu- 
dents, and all who wish to review fundamentals in 


this field. 





pletes a good grid and never in block 
more than 600 tt long 
(2) The NBFI 


practice to install mains smaller 


considers it poor 
than 
6-in, in water systems providing fire 
protection 

c. The NBFI 


ilso includes items on pipe materials 


Grading Schedule 
pipe line grades, physical installations, 
and 
distributors 
2 DISTRIBI 
a. Types of Systems 
(1) Circle or Belt \ 


loop of the arterial main around the 


general arrangement of munor 


System LAyou’ 


riGgN 
complete 


area served with branches projecting 
inward 


(2) Tree An 


through the area served ( decreasing 
> 


arterial mam runs 


in size with distance): branches are 
taken off at 


branches at 


right angles, with sub 


right angles to the 
branches. ( Fig. 1) 
(3) Gridiron—All the ends the 
various mains are connected in order 
to eliminate dead ends. ( Fig. 1) 
This may become a belt system 
with a complete grid within the belt 
or a single arterial main with the 
branches looped 
(sridiron systems require more 
valves in order to isolate a section 
( four 


three at 


each intersection, 


1 he retore, 


valves at 
each tee) crit 


systems are designed as a compro 


mise between a grid and a tree system 
When a city is built on hills and 
valleys, it may 
the distribution 
more pressure 
be supplied by different distributing 
reservoirs or pressure regulators ma 


be necessary to divice 


system imto two or 


zones, | hese Zones ma\ 


be installed to maintain the pressure 
at approximatel the 


same value in 


all zones 


Water & SEWAGE WoRKS, 


b. Maps 
(1) 


have the 


works 
opportunity to lay 


Few water managers 
out a 
complete distribution system and to 
construct it according to the proper 
balanced design 


(2) First 


ystem, extending 


step in planning a new 
an old 


operating an existing system ts to pre 


system, o1 


pare a distribution system map, mal 
ing whatever surveys are necessary 
(3) A wall map | 100 ft to the inch ) 
should pipe 
Sectional maps 46-1n 
100 ft to the inch) for the whole 
ystem should show the details of the 
including hydrants 


show the entire system 


(24 x 50 or 


system valves, 


etc, Intersections and congested area 
should he 


Both the wall map and the se 


enlarged 
tional maps should extend beyond the 
distribution 
that are 


system to include areas 
expected to develop im the 
next two or three decades 

(4) The wall map should show all 
streams, vrade changes, 


levels topo 


graphic features, streets (existing and 
proposed) population density in dif 
ferent areas, normal water consump 
tion by areas, fire streams, and pres 
sures at different points 

(5) A complete set of records of 
mains, valves, and hydrants should 
he keyed to the sectional maps 

c. Planning for Growth 

(1) A 
distribution growth is a must for the 
alert It should be kept uy 
to-date by regular revisions 

(2) 
program include 

\ growth chart lot popula 

daily pumpage, and 


maximum day pumpage against years 


long range program for 


manage 


steps ma growth planning 


tion, average 


istimate future population on 
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Fig. 1——TREE (left) and GRID (right) types of distribution systems 


information obtained from Chamber 


of Commerce, school census, contrac 
tor et 
estimate water 
growth based on increase in per capita 
consumption Lhis 


value must be adjusted for use by in 


consumption 


over past years 


dustrial and commercial consumers 
Ixtrapolate the maximum day 

consumption curve based on the ex 
pected population growth, per capita 
consumption and change in ratio of 
average to maximum daily consump 
tion over the years 

3) Future capacity must be able 
to supply the expected maximum daily 
demand 

(4) Ver capita and maximum de 
can be used to estimate 
individual 


mand curves 
demands for growth in 
sections 
Pirk Sizes 
(capacity) of 
distribution system are influenced by 
the total water demand for fire flow 
requirements on a maximum demand 
his requirement us 
ually is taken as the fire flow demand 
plus the average on the maximum day 
b. As indicated before, minimum 
pipe sizes are dictated largely by the 
recommendations of the National Bd 
of Fire | 
\ctual pipe sizes selected depends 
on the determination of flow capacity 


3 SELECTING 


a. O1Zes pipes m a 


day 


capacity 


nderwriters 


and pressure required for each area 


served 


c. In practice, it is customary to use 
the next size pipe above the theoretical 
size indicated from determinations of 
the required flows in the pipe system 
+.. Frow in Pipes 

a. The carrying 
pressure in pipe depends on the velo 
city of flow and the loss of head due 
to friction forces in the pipe 

(1) Friction factors depend on loss 
of head due to roughness of the pipe 
and Reynolds Number, which in turn 
depends, in part, on velocity in the 
pipe and the pipe diameter 
(2) Pipe flow formulas include a 
coefficient of roughness, "C,” which 
varies with pipe size and velocity of 


capacity of and 


flow 

b. The Hazen-Williams Formula ts 
most commonly used 

V=CR*® s5°* 0.001°™ 

of 

\ 1.318 CR*@ ,°* 

where 

\ Velocity 

Coefficient of roughness 

R = hydraulic radius of pipe in ft 

s = hydraulic gradient in ft. per 1000 ft 

(1) This is the same formula pre 
sented in the lecture on 
Head” It is repeated here because of 
its frequent use in distribution system 


m it per sex 


loss of 


studies 

’) This formula is difficult to use 
in ordinary work but a special slide 
rule for Hazen-Williams calculations 
may be obtained gratis from the Cast 
lron Pipe Research Ass., Chicago, Il 
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or from Grinnell Co., Providence, 


R. | 


(3) In place of the slide rule cal- 
culation, a nomogram may be used 


advantageously. (Fig. 2) It was de- 

veloped by D. R. Kieth and published 

in the Reference & Data Number of 

Water & Sewage Works, page R-177, 

April 1952. (A special nomogram for 

concrete pipe, the Scobey Formula, 

also from Water & Sewage Works, 
appeared in the lecture on “Loss of 

Head” ) 

(4) From the velocity of flow, loss 
of head for the length of pipe, and re- 
quired flow in gpm, it is possible to de- 
termine the size of pipe required. 

(5) The value of “C” for different 
pipe materials is generally given as 
follows: 

Pipe MATERIA! C VALue 
Concrete (best workmanship ) 150 
Cement-lined Cast Iron 140 
Cast iron-new, 

extremely smooth 140 

A sbestos-cement 140 

Cast iron, new, very smooth 130 

Wood stave—smooth 120 

Vitrified pipe 110 

Cast iron—15 to 20 yr. old 100 

Concrete (poor workmanship ) 90 

BALANCING FLows 

a. In computing flows in the dis- 
tribution system it is 
calculate quantity take-offs from the 
arterial mains to the various branches 
or areas under study and to determine 
the hydraulic grade line of the system, 


necessary to 
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= 


The index lines drawn indicate that when 
=20, $¢000/ and C+/000, then V-L02 
And Sw pry A= 20, sped 1! 4 found 
that 0+ 036 cu ft per sec. or 16157 gal per min 
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Nomographic Chart 
For Solving Hazen-Williems formule 
For Flow of Water in Pipes 
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Fig. 2—CHART for solving Hazen-Williams flow formula problems 


Diaecrions For Using Cuaat: Place straightedge on “D" scale at pipe in question. Determine point where straightedge then crosses velocity 
diameter in inches and on “S" scale at loss of head per foot of pipe V" seale. Next place straightedge on this point on “V" seale and of 
Determine point on Axis” line where straightedge crosses. Then place diameter of pipe in inches on “I?” acale. Read discharge )" in efa or 
straightedge on this point on the Axis line at constant “C" for the pipe gpm where straightedge crosses “()” line 
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66 DISTRIBUTION SYSTEM 


that is, a chart of the pressures and 
flows available along the lines and at 
all points in the system. This opera 
tion is termed analyzing the distribu 
tion system 
b. There are six methods of solv 
ng problems and analyzing the distri 
hution system 

J) Uneontrolled Trial and Error 

a slow, difficult method using simple 

irithmetical relations 

y) J Pipe 
method of 
pipe 
pound pipe 

(3) Graphical Method 
called the Freeman Method because it 
cribed by |. R. Freeman ; vari 
described by A. K 
Palsgrove and Kensselaer Polytechni 
cal Institute 

4) Hardy (ross Method \s 
tated by Babbitt and Doland this is 
a method fact that the 
loss of head from one point to another 


Method a 


combining 


quivalent 
onmutting and 


to form senes and parallel com 


()iten 


was ce 


ations are also 


‘based on the 
in a distribution system is the same 
regardless of the path followed, To 
find the correct flow in a network of 
pipes, assume a flow and calculate the 
loss of head throughout the system 
by the Hazen-Williams pipe-flow for 
mula. If the two 
points are not the same through dif 


head loss between 
ferent paths, the assumed flow is cor 
rected and the calculation repeated 

5) Klectric Network Analyze 
An electrical analogy circuit employ 
ing electrical resistances for friction 
losses will provide the answer quickly 
distribution network problem 
Model \ model ot 


but problems of 


tor ary 
(6) Hydraulic 
the system is used 
scale factors are introduced and model 
construction is exacting and expen 
sive 
The first four methods require 
trial and error to some degree. Both 
the Equivalent Pipe Method' and 
the Hardy Cross Method*® have been 
adequately described in Water & Sew 
orks. Details of these methods 
are also described in handbooks and 


s at the 


ade i 


n the texts listed as reference 


end of this lecture 


POLICY 
extension polic as 


6 lo X TENSION 

a. the term 
usually applies to water lines outside 
the municipal corporate limits or into 
new real estate developments 

b. Extension policies usually apply 
to matters of extension 
izing 1s 
done according to principles outlined 
heretofore but 


hinancing 


rather than sizes of mains 
hinancing is an im 


portant problem of management 


HW orks, (R&D) 
R-39 and 


W ater Sewade 
K-81, April 1948 
july 194] 

Water 


page 
pages R-42 


Sewage Works, March 1943 


B... Main Installation 


! [RENCHING 

a. Water mains are laid under 
ground, usually below the frost line 
and deep enough to give protection 
against traffic loads and to avoid in 
terferences by other utility structures 

(1) Depths up to 9 ft are used in 
as little as 2.5 


West 


states and 
south and on the 


the coldest 
ft in the 
( oast 

(2) One notable 
derground lines is the exposed supply 
Homestead to Key West, 


include lines 


exception to un 


line from 
Mla. Other 
laid alongside of bridges across marsh 


exceptions 
lands, bodies of water, railroads and 
deep valleys 

b. Mains are 
through the earth, with the excava 
tion being made with machines or by 
hand. Earth trenching utilizes one 
technique, rock trenching another 

c. Trenches should be wide enough 
to allow ease of working around the 
pipe. Usually the trench should be | 
ft wider than the pipe diameter (mini 


laid in trenches cut 


mum width, 2 ft) 

2 Pire HANDLING 
a. Handling 

pipe from freight car, transportation 

to storage or to installation site and 


AND LAYING 


includes removal of 


placing in the trench 
(1) Small pipes are readily handled 

hy derrick on a truck 
(2) Larger pipes are 

each end with a 


lowered by 
ropes at rolling 
hitch 

(3) Pipe should be sounded when 
removed from the freight car, and 
again before lowering into the trench, 
to ascertain if any defects are present 

b. Basic principles of installation 
have been recommended by various 
writers 


(1) Never install filled 
ground unless the fill has been thor 


pipe in 


oughly compacted 

(2) Never install pipe directly on 
rock ; use a 6-in. earth cushion 

(3) Deposit earth, free from rock, 
in layers and tamp under the 
pipe, and bring bed under pipe to de 


well 


sired grade 

(4) Exeavate for pipe bells before 
the pipe is lowered into the trench. 

(5) Before the pipe length is low 
ered into the trench, brush it free of 
loose dirt 

(6) Before joints are made, scrape 
all earth and foreign matter which 
might enter the pipe when in use 


(7) Use thrust blocks wherever 


pipe size or direction changes 
j BACKFILLING 


a. Never allow cinders or other 
corrosive materials to contact unpro 
tected iron or steel pipe 

b. Deposit dirt, free from rock, and 
tamp well up to the spring line of the 
pipe before backfilling 
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c. Backfilling may be done by hand 
or machine. The earth cover immedi- 
ately above the pipe should be free of 
large stone or rock. 

d. Hand tamping or machine tamp 
ing may be used 

e. Consolidation of backfill is read- 
ily accomplished by puddling. 

(1) A piece of pipe is attached to 
the end of a hose and pushed into the 
loose soil until it touches the main. 

(2) Water is allowed to run until 
it appears at the surface. The soil 
settles to approximately its original 
compacted condition 


\V ALVES AND HypDRANTS 

a. Valves are required to isolate 
small areas, as discussed previously 

(1) The ideal arrangement is to 
have a valve on each line which inter 
sects with another; this means four 
valves at crosses, 3 at tees 

(2) A less expensive valving sys 
tem, commonly used, is to employ two 
valves on adjacent right angle legs of 
every intersecting Cross 

(3) Set valves on concrete base and 
provide valve box or manhole to allow 
quick shutoff. Large valves are placed 
in vaults. 

b. Hydrants 

(1) Place hydrants on a 
branch from the main 

(2) Use a concrete base to prevent 
settling. 

(3) Provide a gravel or crushed 
stone “dry-well” around base to allow 
escape of water through drain holes 
to prevent freezing. 

(4) Valves on hydrant lines are 
protection in case hydrants are broken 
by car or truck accident—also for use 
when repairing or removing hydrants 


©-1n 


(5) Spacing of hydrants is dictated 
by the Board of Fire Underwriter’s 
schedules discussed before 


ESTING 

a. Leakage allowable in new mains 
is usually specified 

(1) Common specifications are 60 
to 250 gal per inch diameter per mile 
of pipe per 24 hours 

(2) Leakage tests are made after 
30 days if sulfur joint caulking com 
pounds are used ; for lead joints tests 
are made soon after laying 

b. Sections of 1000 ft of pipe line 
are usually tested. The pipe is filled 
with water (all air is expelled) and 
the pressure brought up to working 
pressure or at some specified pressure 
Pressure is maintained by hand pump 
and the amount of leakage determined 
by a water meter 
6 Cross CONNECTIONS 

a. A cross connection is any physi 
cal connection, direct or indirect that 
may possibly permit flow of water 





DISTRIBUTION SYSTEM 


PIPE laying operations 


rom a non-potable to a potable sup 
ply 

b. An inter-connection is a connec 
tion between two potable supplies es 
tablished for mutual benefit in time 
of emergency 
connections of kind 
Where impossible 


to prevent, as with connections to in 


e.. Cross any 


ire to be avoided 


dustrial supplies, double check valves 
or other aproved ba kflow preventers 
must be used 


/ MovinGc MAINS 
a. Water mains 
raised or lowered owing to regrading 

of streets or highways 

(1) Raising or lowering 
done by blocks and jacks without re 
moving the line service if the 
pipes are moved a little at a time 

(2) Lead or mechanical joints per 
mit such movement because of flexi 
bility. Sulfur compound and cement 
oints are less flexible but will allow 
some movement 
b. Mains must 


hecause of 


may have to he 


can be 


from 


sometimes be re 
located highway reloca 
tions. This involves laying an entirely 
new line and removing the old one 
It also involves a problem in financing, 
since payment for this removal may 
not be forthcoming from the highway 
department which required the relo 


cation 


C... Disinfection 


a. All water 
fected before being put into use 

b. The A. W. W A. tentative “Spe 
cifications for Disinfecting Water 
Main” (AWWA CO6O1-53T) 
forth the best accepted pro edures 

(1) Laying pipe, trench 
jointing material, and flushing in re 
lation to disinfection are discussed 


mains must be disin 


sets 


water, 


(2) Chlorination is required using 
either chlorine gas-water mixture ot 
hypochlorites 

(3) Point of application is ahead 
of any pipeline extension or ahead 
ot any main 

(4) Rate of application must be 
high enough to produce 10 ppm res! 
dual after 24 hr standing; probably 
need 25 to 50 ppm dosage added to 
water as it enters pipe line 

Some operators prefer dosage 
of a continuous flow through the new 
main for 24 hr or more 
water until pipe 
line is full and discharge is allowed 
until it contains 25 ppm or more of 
chlorine at which time flow is stopped 
and the pipe allowed to stand for 24 


Others dose 


hours 

(5) After 24 hours, 
residual is high enough the line is 
flushed and bacterial tests run to de 


if the chlorine 
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termine if water meets quality re 
quirement 
If water tested is not up to 

standard, the disinfection procedure 
is repeated 

c. The A.W.W.A. specitications al 
so include a procedure to follow when 
repairing or cutting into existing lines 

d. An excellent reference on a pro 
cedure for main disinfection was pub 
lished as Keep Sheet No. 12 of B-I-F 
Industries, Inc. It was reprinted in 
Water & Sewage Works, Ref. & Data 
Kd. p. R 170-71, May 1954 


D... References 


was base d 
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Harry Lundquist Honored by 
South Dakota W&SW Group 


Che South Dakota Water and Sew 
age Works Conference has recognized 
the retirement of Harry Lundquist 
of Minneapolis, after 27 years as the 
Neptune Meter Co representative in 
Minnesota, North and South Dakota, 
with a special resolution of appreci 
resolution 


ition Vhe adopted at a 


meeting of the Conference in Mitch 
ell, >. D. follows 

“Whereas, Harry Lundquist repre 
senting the Neptune Meter Company 
in this area for 27 years has been an 
esteemed member of the South Da 
kota Water & Sewage Works Con 
ference ; and has participated actively 
in the official and non-official activi 
ties of the Conference, 

“Therefore, Be It 
the South Dakota Water & 
Works Conference express 


that 
~ewage 


he solved. 


to Harry 


WaTEeR & 


sincere 
ation that 
ization and conveys to him best wishes 


Lundquist its very 
for his 


appree ! 
service to organ 


for an enjoyable retirement and an 


invitation to return during future 
meetings 

Mr. Lundquist, who was in charge 
of the 
Iil., for 
Chomson 
1925 


Co 


water department in Moline, 
worked for the 
1922 to 


Meter 


nine yca4rs, 
Meter Co 


joining 


from 
hefore Neptune 


| 
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MANIFOLD piping and valving arrangements for increasing flexibility of standpipe service and maintenance 


by S. 5. ANTHONY, Supt. 
Augusta Water District 
Augusta, Maine 





D LRING, the period prior to World War lI, peopl 
began to move out from Augusta into the country) 
ind extensions were made in many directions from the 
built up sections. One of these extensions was a 6” main 
out Riverside Drive on the Waterville Road 

In 1916 about a mile of 6” pipe was installed to extend 
this 6” line. | presume 6” pipe was used because that is 
what they had to start from, and in those days no one 
ever heard of the idea of extending a main with larger 
pipe than was already there 

In 1920 a half mile of 6” pipe was added; 1922 three 
quarters of a mile; 1923 another half mile; 1925 more 
than a mile, So we had five miles of 6” main strung out 
long Riverside Drive and the Waterville Road, with 
22 hydrants and upwards of 200 customers, almost alto 
vether residential and in no case was there congestion 
Houses were well separated and service was adequate 
for domestic use 

Fire protection was a different matter, however. The 
last hydrant, on the end of the line, wide open, would not 
move the needle of a pressure gauge. Each hydrant has a 
pumper nozzle, however, and during the very infrequent 
fires in this area, the fire department could pump a fair 
tream of water, but you can imagine the sorry plight 
of copper hot water tanks in the homes when the pumper 
was pulling twenty inches of vacuum on this 6” main 

Riverside Drive was a popular place to build, and 


still i 


Relocation Work 


In 1950 the State Highway Commission rebuilt four 
miles of the Waterville Road, the same four miles where 
we had all this six inch pipe. Fortunately, the layout of 
the road as built in 1918 was such that few changes were 
necessary, a few curves being flattened to some extent 
The grade was largely adequate for present day stand 
ards, also, cuts of a few feet and fills of somewhat greater 


Et NOTE This paper, presented bef the Maine Water Utilities Asean 


bee a printed by permission 
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Tale of Two Standpipes 


extent being required. The old 6” pipe was installed uni 
formly in the westerly shoulder, or just off the paving 
line, which consisted merely of surface treated gravel, 
with little attempt to subgrade drainage. All hydrants 
were also on the West side of the road, spaced about 
1,000 feet apart. Service connections were about equal on 
each side. The services which crossed the road were 
driven through under the road where possible. Where 
ledge was encountered, we usually dug half the road, 
blasted, refilled and then did the other half 

For the 1950 construction, which was originally 
planned in 1946, we were furnished a complete set of 
plans in advance by the State Highway Commission and 
were able to design necessary changes and purchase re 
quired materials, most of which we had on hand when 
the final go-ahead was given. 

It was fully realized that service in this area was below 
standard, and where changes in alignment and grade 
were required by the new construction we installed 10” 
cement lined cast iron pipe, connecting it to the 6” pipe 
which was to remain in place, with plenty of tees and gate 
valves, so that when further improvements would be 
required we could accomplish this with little or no inter- 
ruption of existing service. 

We adopted the policy of replacing all of the older 
service connections with copper tubing. All hydrants 
were relocated to a point twenty feet from the edge of 
paving, placing them beyond the ditch line and back of 
any common windrow of snow which might be thrown up 
by plows 

If the existing six inch main was to be covered more 
than eight feet by the new construction, it was replaced 
It was also replaced if it would be left with less than four 
and a half feet of cover. As stated previously, all main 
replacement was made with 10” cement lined cast iron 
pipe, placed in the shoulder, twenty feet from center line 
or eight feet from edge of paving, making it possible to 
provide future service connections without disturbing 
the bituminous concrete paving placed on the whole job. 

When this work was done we finally wound up with all 





relocated, with the remainder being left as they were, 
since they were already farther from the roadway than 
the standard distance, and a composite of 6” unlined 
pipe and 10” cement lined pipe in alternate sections in 
the southerly half of the project as follows 


2,000 feet of 10” pipe 
1.050 feet of 6” pipe 
1,340 feet of 10” pips 
800 feet of 6” pip« 
250 feet of 10” pipe 
1,550 feet of 6” pipe 
2,000 feet of 10” pipe 
otal 8,990 teet 


Then Comes 1954 


Then, early in 1954, an industrial development was 
started nearly a mile beyond our last bit of 10” pipe, 
with the first prospect a substantial user of water and 
others requiring fire protection by means of sprinkler 
service and hydrants 

After much discussion in committees, and here and 
there, the District Trustees authorized a general strength 
ening of the system in this area. This involved replace 
ment of the 6” sections with 10” pipe and adding 3,500 
feet more of 10” cement lined pipe to the start of the 
industrial development. In addition, storage tanks are 
Leing installed well up the line. A convenient knoll was 
located about 100 feet above the general level of the 
Waterville Road, and about three quarters of the way 
up the line. Its crest is at a height which permits a fifty 
foot high standpipe to be located thereon, The overflow 
level is enough below the water level in our main distribu 
tion reservoirs so that, with all the 10” main, use from 
storage during the day should be replaced during the 
night 

It is probable that, some time in the future, demand in 
the area will increase to such an extent that night recov 
ery by gravity cannot be depended upon. At that time 
booster pumps will be installed 
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IMPROVEMENTS, including twin-standpipes on Riverside Drive 
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TWIN-STANDPIPES and control house, seen from Riverside Drive 


Twin Standpipes Have Advantages 


Having in mind the difficulties in maintaining adequate 
and dependable service during painting operations at two 
other locations in Augusta, supplied by standpipes and 
booster pumps, | recommended to the Trustees that we 
install two tanks, side by side, separately valved and con 
trolled, so that one could be taken out of service for 


maintenance with little effect on service, The tank com 


panies quoted a surprisingly small differential between 
two tanks at 150,000 gallons each and a single unit of 


300,000 gallon capacity. Foundation costs would not be 
doubled, nor would piping connections. It is believed 
that $4,000 will cover the entire extra cost of this plan 
and the fixed charges on this amount are only about $200 
per year, Such annual cost seems justified when consider 
ing the inconvenience and poor service occasioned by 
trying to clean, paint and restore to service a single tank, 
when perhaps we might run into a spell of poor painting 
weather and extend the job and deficient service for 
Booster pumping without the flexibility of 
Pumps have to le 


many days 
tank service also is unsatisfactory 
throttled to avoid excess pressures in mains and services, 
or water wasting relief valves must be installed. Then 
too, with booster pumps alone some of the customers on 
high elevations suddenly find themselves waterless while 
well lathered up in the shower, Automatic washing ma 
chines are also amongst other things to consider 

Instead of running the branch main to the standpipe 
directly, into the center of the group we have installed 
what might be termed a piping manifold, A tee is also being 
installed for still further storage to the South on the 
The diagrammatic sketch 


same lot, if and when needed 
of the installation, now well advanced, shows how the 
piping and valving arrangement for greater flexibility 
was accomplished 

rhis is our first experiment with twin tanks. If i 
At present 
two or three others areas in Augusta are slated for com 
binations of auxiliary storage and booster pumping to 
water to pay 


works out as anticipated, we will have others 


improve service, while also selling more 
the costs 
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Designing, Constructing and Maintaining 
Centrifugal Pumps 


Part 4—Wearing Rings 


industrial serv 
and sewage 
Casings 


UDGED BY 


we record 


many 
water 
vorks pumps “have it easy.’ 
ind impellers usually last many years ; 
common to find pumps that 
works 


tis ver 
water service 
) years. As 
ite? und cwage works 
interested in 
mainte 


wve beet in} 
wenty to thirt a result 
engineers 
ire particular! these 


few parts which do require 


hese are wearing rings, shaft 
ind bearings 

reason tor employing 
in a centrifugal pump 
an easily and cheaply 
joint between the 


casing. A 


lhe hast 
vearing ring 

to provide 
renewable leakage 
impeller and the leakage 
omt between the casing and impeller 
without a renewable part is illustrated 
in big. | 


lo restore the original clearance 


when wear occurrs, the operator must 
either (1) build up the worn surfaces 
by welding, metal other 
ind then true up the part of 
With small pumps 


costly, 


spraying of 
mMcan 
(2) buy new parts 
is not very 
tationary casing ele 
ment is a simple suction cover, With 
a ren wable 


the latter method 


especially if the 


mall pumps the cost of 


tationary ring would in some cases 
differ very little 
his is not true in the 
larger pump 


element of the 


from a whole suction 
covet case of 
where the 


leakage 


however, or 
stationary 
jomt is part of a complicated casting 

Where the first cost of a pump is of 
tance, the de signer serves 


prime HTpor 


the intere original purchaser 


ra 


PIF 











by ROY CARTER and IGOR J. KARASSIK 


Mr. Carter is manager of the Volute Pump Section, and Mr. Karassik 
is manager of the Multistage Pump Section, Centrifugal Pump Divi- 
sion, Worthington Corp., Harrison, N. J. This new series has been 
prepared by Messrs. Carter and Karassik to review characteristics 
of centrifugal pumps for water and sewage service. 





and the operator by providing means 
so the stationary parts (and often the 
impeller as well) can be remachined, 
and a renewable casing ring or both 
renewable casing and impeller rings, 
\n example of 
4 


can then be installed 
such a design is shown in Figs 


and 3 


Wearing Rings Described 


Part 1 of this 
the cas 


As explained in 
the nomenclature fot 
ing or stationary part 
leakage joint surface, is as follows 
casing ring, if mounted in the casing ; 
suction cover or suction head ring if 
head ; 


SCTICS, 


forming the 


mounted in a suction cover or 
or stuffing box cover or head ring it 
mounted in the stuffing box cover or 
head. Some like to identify the part 
further by adding the word “wearing” 
in front of ring such as “casing wear 
ing ring.” A renewable part for the 
wearing surface on an impeller is 
called the impeller ring, Pumps with 
both stationary and rotating rings are 
said to have “double ring” construc 
tion 

Various types of wearing rings de 


sigs have been developed and for 








specific services the most desirable 
type will depend on the liquid being 
handled, the pressure differential 
across the leakage joint, the rubbing 
speed and the particular pump design. 
In general, designers of centrifugal 
pumps apply a ring construction 
which they have found to be suitable 
for the services on which the pump 


is to be used 


Wearing Ring Construction 


The most commonly used types of 
ring construction are the flat and “L” 
types. The former is illustrated in 
Figs. 2 and 3 and the leakage joint 
is a straight annular clearance. With 
the “L” type ring illustrated in Fig 
5 the axial clearance between the im 
peller and the casing ring is large; 
thus, the velocity of the liquid flowing 
into the stream of liquid into the suc 
tion eye of the impeller is low. The 
“L” type casing rings shown in Figs 
5 and 6 have the additional function 
of guiding the liquid into the impeller 
eye and are called “nozzle ring” type 
Impeller rings of the “L” type as 
shown in Fig. 6 also furnish protec 
tion for the face of the wearing ring 


IMPELLER 
RING 


SUCTION HEAO 
RING 


SUCTION HEAD 


CENTRIFUGAL PUMP SECTIONS—Illustrating the construction of leakage joints between pump impeller and casing. 


SUCTION HEAD~ 
RING 


SUCTION HEAO 





Fig. 1-——Flat leakage joint, no rings. Fig. 2——Single flat casing ring. Fig. 3—Double flat casing ring. 
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we 


\ 


| 


MPELLER| 





LEAKAGE JOINT CONSTRUCTION. Fig. 4—Step type double rings. Fig. 5——Casing ring, “L’’ nozzle type. 


Fig. 6—Double “"L” type rings. 





Casing RING 





PEvLEF 
CHAMBERS 


‘WPELLER Ring 


MPELLER 


MPELLER fing 


SUCTION HEAD fiING 














SUCTION HEAD 





CLEAR water war 


LABYRINTH RINGS. Fig. 7—Single intermeshing type, nozzle casing ring. Fig. 8—Double intermeshing type. 


Fig. 9—Water-flushed wearing ring. 


hub of the impeller (there is a face 


to-face joint provided between the 


casing” section and the “casing ring” 
section ). 

Among the other designs of wear 
ing rings in use, the labyrinth type 
shown in Figs. 7 and 8 is favored by 
some, Such a ring design has two or 
more annular leakage joints con- 
nected by relief chambers. In leakage 
joints involving a single unbroken 
path the flow is a function of the 
area, the length and the pressure dif 
ferential. If the path is broken by 
relief chambers, such as those illus 
trated in Figs. 4, 7 and 8, the veloc 
ity energy in the jet is dissipated in 
each relief chamber increasing the 
resistance. As a result, with several 
relief chambers and several leakage 
joints, as in Fig. 8, for the same ac 
tual flow through the joint are (and 
hence the clearance between the 
rings) can be greater than for an un 
broken shorter leakage joint 


Examples of Wearing Rings 


rhe single labyrinth ring with only 
one relief chamber, as shown in Fig 
7, is often called an intermeshing 
ring. The step ring type, illustrated in 
Fig. 4, utilizes two flat ring elements 
of siignt!y different diameters on the 
total width of the leakage joint, and 


has a relief chamber between the two 
elements. There are also ring designs 
using some other form of relief 
chambers. One in use in 
small pumps, for example, has the 
flat joint similar to that in Fig. 1; but 
this design with one surface broken 
by a number of grooves acting as re 
lief chambers to dissipate the velocity 
head of the jet, and hence to increase 
the resistance through the joint with 
resulting decrease in leakage 

For raw water pumps in 
works service, and for larger pumps 
on sewage service (where sand and 
grit is contained in the liquid being 
pumped), there has been consider 
able interest in water-flushed 
One design of these rings is illus 
trated in Fig. 9. In this design a 
separate source of clear water, under 
a pressure greater than that on the 
discharge side of the rings, is piped 
to the inlet indicated 

It is distributed by the cored pas 
sage, the holes through the stationary 
ring, and the groove to the leakage 
joint. In this ring, the basic thought 
is that the clear water would always 
fill the leakage joint with some flow, 
both to the suction and 
sides, thus preventing any 
grit getting into the clearance space 
The results, in general, have not been 


common 


water 


rings 


discharge 
sand or 


entirely satisfactory 
on this type of ring, one designer 
claims such a design will exclude 
sand if made to provide a flow of | 
per cent of the pump capacity per 
ring. To provide such a large amount 
of clear water would naturally be ex 
pensive, and it would often be as 
economical not to use flushing but to 
allow wear to increase the clearance 
between the rings excessively before 
replacement. The trend at present, 
with small and medium size pumps 
handling sandy or gritty water is to 
use wear-resisting metals such as 
chrome steels for the rings, and to re 
place the rings as wear increases the 


In a discussion 


‘ lear ance CXCESSIV ely 


In large pumps (roughly 36-in, or 
larger discharge size), particularly of 
the vertical end-suction single-stage 
volute type, the large physical size of 
the pump involved allows refinements 
in many details which could not be 
included in smaller pumps. In some 
designs of large pumps, one refine 
ment as shown in Fig. 10 is the in 
clusion of inspection ports allowing 
measurement of the ring clearance 
Not only is this feature helpful in 
the original erection to check on the 
proper centering of the impeller, but 
it permits making checks on the wear 
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LARGE PUMP DESIGNS. Fig. 10-—Inspection port to check clearance. Fig. 11——-Dam-type ring construction. 


Fig. 12-——Double rings with flushing space. 


thout dismantling the 


ower rings of such vertical 
liquids containing 
lable 


pump ts not run con 
shut 


handling 


ul grit are very to wear, 
if the 
During 
rit ind sand in the liquid in 
settle out. As 


ritivs are in 


periods ol 


ll naturally 

at which the 

talled the lowest pomt on the 
this sand and grit will 
the 


pump is again operated, 


large side 


wcumulate mostly around 


rings 


4 
VT 


en the 
iccumulated sand and grit is at onee 
hed into the with resulting 
that period. To 

medium 
pumps, a 


joint 
wear tor 
wear on and 
of these 


illustrated in Fig 


dam 


ll, is 


often used. Periodically the pox ket on 
the discharge side of the dam can be 
flushed out 

(ne trouble with the 
ring design ( Fig. 10) 
failure to get uniform pressure in the 
the ring. In 
larger pumps, where the physical size 
and particular design permits, the use 

flat wearing 
a large water 
Fig. 12) offers 

water-flushed 


water-flushed 
is the apparent 


groove im stationary 


of two sets of regular 
with 
( See 


rings in tandem 


space between 
satisfactory 
ring design. The 
between the two sets of rings allows 


the most 
large water space 
uniform distribution of the flushing 
water to the full 360° of each leakage 
jomn}t 

In the 


gritty of 


case oft 


handling 
ring con 


pumps 


sandy water, the 


struction should provide an apron on 
which the stream leaving the leakage 
joint can impinge. Otherwise, the 
sand or grit in the jet will erode the 
surface which it hits. Thus, 
form of “L” type casing ring, as illus 
trated in Fig. 9, should be used 

The second installment on the sub 
ject of wearing will discuss 
joints with the 
mounting of rings (both in the cas 
ing and on the impeller) and mainte 


some 


rings 
clearance, 


axial 


nance of wearing rings 


Port 5 of this series will be a second installment 


in the discussion of wearing rings 
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Passes Eighty-Eight 
and Going Strong 


Old Timer has operated sewage plont 
of East Rutherford for 32 years 


\\ ith ittl 
olce t 


igenrauch, one of our 
recently celebrated 
S&th birthday 


with 


ubscribers. 
his 

and no 

thought of retire 
ment from his po 
hiet 
(Jperator of the 
Kast Rutherford, 
N. J sewage 
treatment plant 


sition as ¢ 


He has served the 
community im that 
the 


capac ity tor 


past thirty-two years 

\ir. Eqenrauch can boast of being 
member of the New : 
ind Industrial Wastes Asso 


\meritca’s first sewage works 


i charter lerse\ 
~e war 
cClatior 
has belonged to the 
Fraternity for 62 
the Old Timers Club, 


fireman of the 


issociation. He 
Mason 
a member of 


ma al 


years, 18 


exempt 
borough 

We 
rauch as a subscriber to 


ui orks 


are proud to have Mr. Eigen 
Water « 


Sewage 


J. R. Hoffert Retires from 
Penna. Health Department 


Hoffert has an 
retirement from the 
Pennsylvania 
State Department 
of Health, termi 
nating 35 years of 
the 
Commonwealth 
He retires as Chief 
Sanitary Engineet 


Raymond 
his 


John 
nounce d 


service with 


Bureau of 
Engi 


in the 
Sanitary 

neering 
Mr Hoffert 
first the State Health De 
partment in 1919. He was appointed 
Chief Sanitary Engineer in 1948. A 
graduate of Cornell University, Mr 
Hoffert served from 
1927 to 1946 as 
acting secretary and secretary of the 
State Water Board, and 
helped launch the Board's Clean 
program 
Mr Hoftfert is 
Central Pennsylvania Section, 
ican Society of Civil Engineers ; 
represented Pennsylvania as a Com 
on the Interstate Commis 


came to 


suc¢ essively 
assistant secretary, 
sanitary 


streams 
chairman of the 
\mer 
and 


Hussioneryr 
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the Potomac River Basin 
He is a member of the AWWA and 
of the Penna. Sewage and Industrial 
Wastes Association. From the latter 
organization Mr. Hoffert received the 
FS&IWA Bedell Award, given for 
outstanding service. He is also a 
member and past president of the 
Water Works Associ 


served on a number 


sion on 


Pennsylvania 
ation, and 
of national committees concerned with 


has 


engineering and various phases of 


stream pollution control 


Tisdale New Engineer-Director of 
Interstate Comm. on Potomac River 


It is reported that Ellis S. Tisdale 
will assume the duties of [Engineer 
Director for the Interstate Com 
mission on the Potomac River Basin 
after January Ist. Mr. Tisdale is a 
former director of the Sanitary Engi- 
neering Div. of the West Va. State 
Dept. of Health 


Franklin is credited with having 
dry do we 


Ben 
said, “Not until the 
appreciate the worth of water } 


— 


well is 











West Va. Water Service Co. Exhibit 


Useful Public Relations Builder 
TH! tens EXHIBIT of the 


West Virginia Water 
o., shown for the first time at the meeting 
of West Virginia Section of the American Water Works 
(Association in Huntington, W. Va., on November &th 
and Yt 
the different aspects of the water works industry 
Designated “The Water Wheel,” the unit on the left 


is atl ode!l 


SET VICE 


ittracted deserved attention. It is used to portray 


which portrays the different classifications of 


the water supply industry. This is a self-contained unit 
provided with watet circulation and contains a flowing 


1H 


migot and { 


owing waterfalls to represent the source of 

suppl This unit has been used as a window displa 
and was designed as an evye-catcher for the publi 

on the table in the center, comprises a smal 

ft pump, aerator, over-and-under baffle mixing 

settling basin, two gravity filters, clear well 

ice pump and elevated tank. This is a scale 

model of one of our purification plants and is constructed 


low-lift pump circulates 


clear plasti The 


| water 
through the model plant and demonstrates the process 
mixing, flocculation, sedi 


of aeration, chemical feed 


mentation, filtration, pumping and filter washing. This 
unit is used principally as an educational feature and 

moved into the classrooms in the Jumor High and 
High Schools to instruct the students in water puri 
heation. We are finding 


each class 


that by spending an hour with 
and providing other chemical reagents and 
chemical equipment we can readily demonstrate coagu 


latiot edimentation and filtration. With this unit we 


normally instruct approximately 1,500 students per year 
It has also been used in connection with lectures on 
water conservation to Civic groups 

The unit on the right is a circulating dripping faucet 
provided with a small pressure pump which will deliver 
10 pounds pressure through an 
lhis ha 


been used as a guessing contest in which visitors at 


water at approximate ly 


orifice to provide a dripping or leaking faucet 
the display were permitted to observe the leakage ind 
hill out a special card with the estimate of the quantit 
of water leaking in a given period of time, The last time 
this unit was used in such a contest there were overt 
At the end of 


was opened and the 


5,000 visitors who recorded their guesse 
the period designated the meter 
leakage determined, Letters were sent to all contestant 
notifying them of the correct answer and three cash 
priz were given for the closest guess¢ 

lhe three panel back-drop consists of enlarged photo 
graphs of different units of our plants, such as the new 
chemical feed room and laboratory at the Charleston 
plant and a 3,000,000-gallon distribution storage tank 


erected to improve water supply service and fire pro 


tection in outlying district 


kd. Note Observing ti interest hown im the exhilnt of tt 
West Va. Water Servi ut the meeting of the W vi 
Section of A.W.W.A,. the accompanying photograph and desery 
tion was made at our request for publication in W.&S5.W 


W&SW 
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CAVITATORS two batteries of tw 


units in series 


In empty unit the wire contact grids are visible 


New Low Cost Treatment System 
Introduced at New Holstein, Wisc. 


by Dr 


KARL L. SCHULZE, Int. Agricultural Products, Inc., Green Bay, Wis. 


and HERBERT S$. FOTH, Foth and Porath, Inc., Engineers, Green Bay, Wis. 


i WAGE treatment plant of 
New Holstein, Wis 


unique both in design and in 


i haa 


the ity of 
consin, | 
the problem posed by the wastes to be 
itself 


choice of the 


It Vas 


treated the problem 
the 
| Cavitation System for secondary 
Holstein. It is the 
scale installation of this meth 


treatment for 


which resulted in 
nove 
treatment at New 
first full 
od ot 


LTT 


ewage and waste 
parity 

Like most small communities 
Hol 
he built 


 avitation 


New 
tein needed a plant which could 
it minimum cost. By using the 
ystem, plant construction 
reduced trom an esti 
ated $240,000 to roughly $150,000 


Lon 


costs could he 


idering domestic sewage only 


this plant is comparable in design to 


icity several times the size of 
Holstein 


to permut 


one for 
the over-sizing being 
experimental 

{ strong industrial wastes 
during an extended canning season 
[he domestic waste design population 
for New Holstein is 3,000, but the 
total load trom the city 


during the 


and the can 


ning tactor pea canning 
cason is equivalent to municipal sew 
age ot a city of 12.000 persons The 
design problem involved these shock 
load 

As the consulting engineers, Foth & 


Porath, In ruled out the 


trom the canning factory 
practica 


Water & Sewace Works, Feervary, 1 


bility of employing trickling filters for 
treatment after thorough 
investigation of the problem. To 
handle the peak load during the ex 
tended canning season two large filters 


secondary 


would be required, one to be out of 
service for the greater portion of the 
year. The community could not afford 
the outlay for a plant de 
signed on this basis 

The activated 
prac ticed today q also was e& onomically 
unsound the 
structures required to handle the peak 
initial 


financial 


sludge process, as 


because of the size of 


loadings, resulting in a large 
construction cost 

had been 
pilot 
various 


The Cavitation System 


tested in Wisconsin in plant 


handling indus 


Che results were so fa 


opet ations 
trial wastes 


vorable when measured in terms of 
over-all first cost and cost per pound 
of B.O.D that the New 
Holstein plant was designed for the 
Cavitation System with the agreement 
that the equipment would be replaced 
with conventional equipment if per 
formance was not up to the standards 


removed, 


established 
Tests conducted by the Wisconsin 
State Board of Health laboratories 
show the following: Raw sewage to 
plant—260 p.p.m. 5-day 
final effluent from the treat 


treatment 


B.D 


55 


ment plant-——11.5 p.p.m. 5-day B.O.D. 
rhe plant has, therefore, been ap 
proved only for treatment of domestic 
waste to date 


Basic Plant Design 


The New Holstein plant serves a 
design population of 3,000 with a 
maximum flow of 0.225 M.G.D. cor- 
responding to a load of 510 Ibs 
B.O.D. per day (see Table I11). Dur 
ing the canning season, especially dur 
ing the pea canning period, an addi 
tional load of 1500 Ibs. B.O.D. pet 
day Since it 
agreed to handle this additional load 
on an experimental basis, the maxi 


was anticipated was 


mum design load had to be increased 
to a total of 2010 Ibs. B.O.D. per day 

To accommodate the maximum load 
the settling tanks and digester were 
increased from the sizes required for 
domestic waste alone, and the number 
of Cavitator (aerator ) units and tanks 
were increased from two to four, two 
being the number required for the 
domestic waste load alone 

As can be seen on the flow diagram 
(Fig. 1), raw sewage enters the pri 
mary clarifier after passing through 
a comminutor. The raw sludge is dis- 
charged by a time-controlled pump to 
the digester. The primary effluent 
flows by gravity into the wet well and 
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Fig. 1.—Flow diagram of combination sewage and waste treatment plant, New Holstein, Wis, 


System by 
two float-controlled pumps. The efflu 
the Cavitation (aeration ) 
tanks passes through the final clari 


is fed into the Cavitation 


ent trom 


fier into the chlorination chamber or 
directly into the creek \ portion of 
the sludge from the final clarifier is 
recirculated by being returned to the 
wet well and the remainder | 
to the digester 

The control of the amount of sludge 
returned and wasted is effected by a 
valve and an adjustable time switch 


wasted 


which operates the sludge pump. The 
supernatant from the 
turned to the comminutor chamber 


digester is re 


Equipment is sized as follows 

Primary Clarifier: 26 ft. dia. x 7 ft 
S.W.D. Capacity 27,900 gallons, De 
tention period | hour, 30 min 

Cavitation System units of 
two-stage tanks, with detention period 


| wo 


of two hours each, Air requirements 
120 cu.ft. of air per pound of B.O.D 
removed per day; 15 cu.ft. per pound 
of B.O.D 

Capacity of tank (each) 2,480 cu 
ft. Tank sizes (each) 16'6” sj. x 100” 
deep 
Final ( larifier 26 ft. dia. x 7 ft 
S.W.D. Capacity 27,900 gallons. De 
tention period | hour, 30 min 

Digester: 30,000 cu.ft 
pacity ( 12.000 cu-ft 
18,000 cu.ft cannery waste load ) 

Sludge Beds 10,472 sq ft. total. 
including existing bed area of 4,872 
sq. it 

Che equipment, except for the Cavi 
tation System supplied by Yeomans 
Brothers Co. of Melrose Park, Ill., is 
standard : comminutor, Chicago Pump 
Company No. 1OA; primary and final 
brothers Co 


storage ca 


domestic load, 


‘ 4 
clarifiers, Yeomans 


Water & 


lairbanks AMlorse & Co. ; me 
equipment, Builders Provi 
digester and sludge heat ex 
Dorr Co 


pump 
tering 
dence ; 
changer 


The Cavitation System 


It is believed from observations m 
the laboratory, shop, and field over 
a period of approximately three years, 
that the Cavitator unit and 
utilizes differentials in the 
liquid under treatment so that the 
oxygen introduced into these regions 
highest efh 
greatest possible 


creates 


pressure 


can be utilized with the 


ciency and at the 
speed 

The forces ot 
ferentials are believed to be like cavi 


these pressure dif 


tation, which has been observed and 


analyzed for some time. Cavitation ts 


completely undesirable in liquid pump 


ing and flow systems because it 


Sewace Works. Fearvuany. 19556 
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result of a 3-year research program 
carried on by the International Agri 
cultural Products, Inc., Green Bay, 
Wis. The units in tanks No. 3 and 4 
are an advanced type developed by the 
Yeomans research engineering staff 
in cooperation with Dr. Schulze 

The complete Cavitator assembly 
(Fig. 2) consists of a vertical draft 
tube with lower diffusion plate, the 
draft tube having openings for con 
nection to the influent pipe. The Cavi 
tator rotor assembly is of the multi 
blade type, supported by an adjustable 
ball thrust bearing mounted at the 
motor level. The rotor is mounted on 
stainless steel shaft and the entire unit 
including draft tube is supported from 
a structural steel bridge 

As soon as the rotor exceeds a cer 


p- MOTOR 





re 


























EFFLUENT PIPE 





_ ge LIQUID LEVEL 
, ~*~ 


= 
L, TOMATIC SLUDGE 


RETURN LINE 





NFLUENT PIPE 








ey ORAFT TUBE . 
‘ tain critical speed, air is drawn in 


from the atmosphere through a verti 
cal hollow tube, and is dispersed into 
the liquid. Visualizing the operation 
of the equipment, the rotor creates a 
zone of turbulent 
trail and the air moves in to fill the 
areas of rarified underpressure. The 
rotor it 


cavitation m its 











CAVITATOR VANE 


moment the air leaves the 


undergoes very considerable changes 











HH 


of pressure and is finely dispersed by 
turbulence. Simultaneously the rotor 
also acts as a pump 

Raw waste (primary effluent) and 
mixed liquor is drawn down through 
the downdraft tube and mixed inti 
mately with the air. The rotor open 
ings are of ample size to prevent clog 
ging. In clear water it can be seen that 
the air-liquid mixture spreads like a 
spiral-shaped milky cloud towards the 











‘' * SQUARE 


Fig. 2-—"'Cavitator’’—showing down-draft tube and air recirculation vane. 


lowers the efficiency of the pump lima bean or apple waste from the 


ing tem. | mphasis in the past has 


heen on reduction or limitation of 


cavitational effects m any instances 


where olid impeller travels through 


a hquid, the Cavitation System ts im 


contrast to this pomt of view where 


and cavitation 


utilized to achieve an 


purip iré concerned 


like force ire 
utilization rate 


wee 1 oxyveen 


the ivitation System utilizing at 
lea hs ot the 


tive if nm contrast 


available oxyvyven in 
with conventional 
eration equipment which utilizes only 


cy Phi 


ibourt oxygen utilization rate 

lowers the detention pe 
four hours in the aera 
are required 

{ the Cavitation tanks 

18.500 gallons, or 


As indicated on 


four 
pacity oT 
$000 gallons total 
the flow diagram (Fig. 1) two pairs 
or thes tank are operated in series 
Numbers | and 2, and 3 and 4, Pri 
effluent is fed into the 


draft ot the first stage Cavitator 


iat down 


trom 


which the overflow passes over an 


adjustable weir into the downdraft 


second stage Cavitator, Under 
municipal 


alone or municipal waste plus 


ot the 


normal conditions, with 


wast 
FEBRUARY, 


Water & SEwace WORKS, 


canning factory, only two Cavitators 
are in operation. During the pea can 
ning season all four units are place 
in operation 

Che Cavitator units in tanks No. | 
and 2 were developed by one of the 
Karl L 


authors ( Dr Schulze) as the 


tank walls and then starts to move 
upward, The whole mass of liquid 
in the tank rotates and the foam on 
the surface moves constantly toward 
the center until it 
enters the intake port of the down 
draft tube air which 


is destroyed as it 


Che amount of 





TABLE | 
Test results at New Holstein, Wis. — Two-stage Cavitation System 


Municipal waste alone 


Two Cavitators operating—Air Supply: 28,800 cu. ft 


per doy 


Cavitetor tank volume: 37,000 gal. or 4,960 cu. ft 


All samples are 24-hour composites 





Load on 
Final eff!. Cavitetors 
8.0.0 Ib 8.0.0 
ppm day 


Prim. eff! 
8.0.0 
ppm 


Total 


Dote flow 
1954 1000 gpd 


Lb 8.0.0 


rem./day 


Air per 
Ib. 8.0.0 
rem./ day 

cu. ft 


8.0.0 


removal 
in % 


Remarks 





May 
4 


june 


composite 


S average tlow 
composite 
average flow 

State test 


3 days composite 
3 days average flow 





1955 





COST TREATMENT SYSTEM INTRODUCED AT NEW 


lS 


NEW LOW 


HOLSTEIN, Wisc, 


“CAVITATOR” at close range, showing down-draft tube leading to cavitation and recirculation vane. 


is being entrained depends on the size Plant Performance 
and the shape of the rotor, the r.p.m., 


nd the water depth From April 1 until June 28 only the 


first two Cavitators were operating, 


The 24 


hour composite samples were taken 


lhe entire unit is self contained and 
hangs freely from the bridge. In case ‘eating municipal wastes 
of servicing it can easily be pulled up 
and then from the primary effluent and from 
the final effluent for B.O.D. tests. The 
the effluent 


also checked for dissolved oxy 


Che hollow 
the 
housing carries water lubricated bear 


lowered again 


shaft is completely housed, and 


mixed liquor and final 


were 


ings 





TABLE II 
Reiationship Between Air Supply and % B.O.D. Removal 





8.0.0 
Removal 
in % 


Air in cu. ft 
per lb. 6.C 0 
load per day 


Load on 
Cavitation System Remorks 


Ibs.B.0.D./day 





161 
113 
184 May 24-june 14 

Municipal waste alone 
June 2 Cavitators running 
} 55 93 Air Supply 


6 ; - 5.5 28,800 cu.ft 


20 cfm or 


day 





4 


july 7-28 
Municipal waste plus 


aw 


pea waste 

4 Cavitators running 

Air Supply: 62 cfm or 
89,300 cu.ft. per day 


NNN NSN 
inn — 


oo 





L hee 


in 


these tests are 
The highest total 
300 Ibs 


results of 


lable | 
load during this period was 
B.O.D 


load of 255 Ibs. B.O.D. per day on the 


yen 


shown 
per day. corresponding to a 
phase 


Cavitation System aeration 
lhe ot alr 


1.C).D. removed was 122.5 cu.ft 


amount used per 
mum, demonstrating the efficiency of 
The B.O.D thr 


was always below 30 ppm 


the process ol final 
effluent 
and for most of the period helow 20 
p.pam, The final effluent carried 1 to 3 
p.p.m, dissolved oxygen 

(on June 29 all four Cavitators 
to 


wert 
the 


pea 


treat 

the 
ts show that during 
the 


into operation in ordet 
shock load caused by 
1.00.1). te 


this period the 


heavy 
wastes 
load on veration 
phase of the Cavitation System went 
up to 1,732 Ibs. B.O.D. per day 
the test data (lable 11) 1 
that the effluent B.C.D. varied 


102 to 372 p.p.m, For the major part 


| rom 
can bn sect 


from 


of the canning period the B.O.D, re 
duction was in excess of 807, During 
this period our tests proved that there 
was no dissolved oxygen present in 
As hig 3 shows, the 


62 


the mixed liquor 
air 
cu.tt per 
the 
initial design of the Cavitators did not 


supply dropped to as low as 
Ib. BOLD da 


aeration system, Apparently the 


per load on 


provide sufficient air supply to main 
tain the normal plant efficiency, Con 
tinued operation under these overload 
conditions resulted in a gradual drop 


of the efficiency of the plant and the 


Water & Sewace Works, Feervary, 19 
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RELATIONSHIP T 


% B.OD. REMOVAL 


-CU. 


Fig. 3-—Relationship between air supply and B.0.D. removal reveals economy 
operating zone at 110 to 130 cu. ft. per pound of B.O.D. to Cavitator. 


obtamed were not sufficient to 
the State requirements 
lished for the receiving stream 
fore modifications 


result 
estab 
Chere 
are le 


mect 


necessa’ry 
ing undertaken which are expected 
to permit production of an acceptable 


effluent under maximum loading 


(nm August 3, the 
stopped and within one week the plant 
again was operating with only two 
Cavitators. Even when lima bean 
wastes (Sept. 1-27) and apple wastes 
(Oct. 4-Nov. 12) were contributed 
addition the load, it 


pea canning 


in to domesti 





TABLE Iii 
Design Data 





The New Holstein plant was designed on the following basis 


Domestic population load 

1,502 
1,833 
Design Population 3,006 
0.225 MGD 


1940 Population 
1950 Population 
Flow 


Domestic 
1Oo# 


Day 


annery 

1.500 No. 3 

1,500 No. 2 
600 No. | 


Maximum pack of 


Average Daily Pack (estimated 
Cannery Flow @ 25 Gal 


@ population equivalent of 9.000 


and B.O.D. loading @ .17#/Cap./Day or 


O03 cases per day of peas; 
cases per day of lima beans 
O cases per day apples 
}——-,000 cases per day 


case or 150,000 G.P.D. B.0.D. loading @ 1500# /Day 


persons 





Ave 
Flow 
GP.D 
225,000 
150,000 
375,000 


Design Population 
Equiv 
3,000 

9,000 


12,000 


Population 
Domest 3 OO 
Cannery 


TOTAL 


Ave 
Flow 
G.P.M 
156 
104 
260 


16 Hr 
Flow Rate 
G.P.D 
297,000 
150,000 
447,000 


16 Hr 
Flow Rate 
G.P.M 
206 
104 
310 
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was unnecessary to use more than the 
two Cavitators 


Relationship Between Air Supply and 
Per Cent B.O.D. Removal 


To confirm earlier laboratory and 
shop tests on the amount of air re- 
quired for handling a definite load, 
data were compiled from the plant 
(municipal and pea wastes) perfor- 
mance, plotted as shown in Fig. 3. 
The amount of air supplied per pound 
of B.O.D. per day (load on the Cavi- 
tation System) was plotted against 
per cent B.O.D. removal. The figures 
are given in Table II. 

This graph (Fig. 3) is interesting 
in that it shows a definite relationship 
existing between air supply and per 
cent B.O.D. removal, and the critical 
point to be at about 110 cu.ft. of air 
per pound B.O.D. per day load on 
the Cavitation System. This means 
that under the existing conditions we 
are obtaining over 90% B.O.D. re 
moval with the Cavitation System, 
as long as we provide 110 cu.ft. of 
air per pound B.O.D. per day load on 
the System, and the plant is properly 
operated otherwise. This is evidence 
of the high oxygen transfer efficiency 
of the Cavitation System. As soon as 
necessary test equipment is available, 
it is planned to determine the actual 
oxygen transfer efficiency under vari 
ous conditions—the tests to be con 
ducted in the laboratory and field 


Summary 


At the New Holstein sewage treat 
mant plant, the first full-scale opera 
tion of the Cavitation System, it has 
been shown that this System is ca 
pable of providing consistently over 
90% B.O.D. removal with an air 
supply of only 110 cu.ft. per pound 
of B.O.D. per day figured as load on 
the Cavitation System. Municipal 
waste alone and combined with lima 
bean and apple wastes from the local 
canning factory, have been treated 
equally successfully. During the pea 
season with a load 6 to 7 times more 
than normal, it was found that the 
most important limiting factor was the 
insufficient air supply. During the 
seven months of operation at New 
Holstein, there has been no clogging 
of the Cavitators, nor has any diff- 
culty with foaming been experienced. 

peration costs compare favorably 
with the activated sludge process, 
specific figures on operating costs be- 
ing $12.80 per day during the pea 
season when all four Cavitators are 
running, and $6.40 per day during 
normal operation with two Cavitators 
running 


wesw 





Canadian Sewage and Sanitation 
Meeting in Montreal 


Attendance over 500 at convention where current developments were emphasized 


Canadian Institute on Sew 

age and Sanitation held its 27th 
Annual Convention in Montreal, 
Quebec, October 25-27, 1954. This, 
the first meeting of the Institute in 
Montreal, drew a high registration of 
501. An excellent program was 
planned to provide technical informa 
tion on a wide variety of topics 


THE 


New Officers Elected 

New officers elected to serve for the 
coming year are 

President—N. S Subbis, Acting 
Gen, Mgr., Greater Winnipeg San 
Dist., Winnipeg, Man. 

Vice-President C. G. R. Arm 
strong, Cons. Engr., Windsor, Ont 

Past-President \. EF. Chalmers, 
City Engr., Peterborough, Ont. 

New Trustees—R. V. Anderson, 
City Engr., Toronto, Ont., and E. F 
W. Oke, City Engr., Waterloo, Ont 

Federation Director—Nicol Mac 
Nicol, Commr. of Works, Forest 
Hill, Ont. 

Representative Equip. Assn 
Charles E. Napier, Napier Co. Ltd., 
Toronto, Ont 


Business Meeting 


It was voted to change the consti 
tution of the Institute, and to increase 
dues to $3.00 per year, in order to 
operate an office in conjunction with 
the Canadian Section of the A.W 
W.A. (which already has approved 
such action). A administrative 
office is to be set up; it will function 
to provide better service in the dis 
tribution of information to both or 
ganizations 


jomt 


Social Events 


The City of Montreal acted as host 
at an enjoyable reception held at the 
Chalet which overlooks the city. 

The Canadian Sanitation Equip 
ment Association contributed to the 
hospitality of the convention in spon 
soring both the “Club Room” and the 
entertainment at the Institute’s an 
nual banquet 


Secretary Wisely Attends 

A warm welcome was extended to 
F.S. & I.W.A. Secretary Wisely, who 
distinguished himself as guest speak 
er at the banquet. He described, and 
illustrated with color slides, his re 





Retiring President 
A. E. Chalmers 


Incoming President 
N. S. Bubbis 


Vice-President 
C. G.R. Armstrong 














Secretary- Treasurer 
Dr. A. E. Berry 


Secretary's Secretary 
Mrs. Mae Grove 


F.S. & 1.W.A. Director 
Nicol MacNicol 





New Trustee 
E. E. W. Oke 


Equip. Assn. Chmn. 
J]. B. Kinney 


Equip. Assn. Rep. 
Charles E. Napier 


























Presentations 


F.S.G 1.W.A. Secy 
Wisely receives si! 
ver tray 

Norman Howard 


accepts gift of the 
Institute 


cent visit to Europe. In a busy itin 


erary, he attended technical meetings, 


called on many familiar “names” i 
the profession, and saw many treat 
ment plants. 

This was 
meeting with a member 
rhe Institute presented him with a 
and offered its 
success in his new 


W isely s last 


\ssociation 


secretary 


silver tray sincere 


wishes for secre 


taryship 


Norman J. Howard Retires 


Past-President of the Canadian In 
Norman | 


stitute Howard, has an 


Water & SEWAGE Works, 


f 


nounced his retirement from his posi 
tion as Director of Water Purification 
lor Metropolitan loronto, The Insti 
tute recognized his contribu 
tions to the field of sanitation by pre 


many 


senting him with a gift of silver 


All events at this highly successful 
meeting were well attended, Of the 
total registration, there were 140 
ladies. A special ladies’ luncheon wa 
provided, An afternoon 
trip by bus to places of interest in 
nearby Westmount, | and 
Cote St. Luc was } 


erie 
and guests 


INispec tion 


Ac hiine 


ottered tot 


1955 


FEBRUARY, 
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North Carolina Water & Sewage 
Meeting in Asheville 


Thirty-fourth Joint Convention of AWWA Section and S&IW Association 
‘ld in Asheville with registration of 255 


irolina Section AW 
North Carolina 
sewage and Waste Asso 
ciation held their thirty-fourth annual 
Asheville, N. ¢ 

1954 


successful meet 


7H! North ¢ 
WA and the 
Industrial 


ention in 
B.10 


lomt Cony 
vember Total regis 

t this highly 
255. Winston-Salem was s¢ 
the location for the next 


ectinyg 


New Officers 


lhe following officers were elected 


to serve for the coming yeat 
Harris, Dept ol 
Water & Winston-Salem 
Vice-Chmn Phillips, Asst 
upt., City Water Dept., Charlotte 
Se l reas \W | Long, It 


state stream san 


( hairman 2 
~ewerage 


me 


an eng 
Raleigh 
iWiWA—W, M, Frank 
lin supt. of Water Dept . Charlotte 
Director KS&rlWA I C. Hub 


bard, I.xec. Secy., State Stream San 


Comm 
lirector 


Raleigh 
lrustees Hi. |. Siebert, Sales 
Neptune Veter Co., Charlotte : 
stowe, Supt., Hamlet Water 


Comin 

N ot 
beng 
and |, ¢ 
lo H imlet 

The retiring officers include 

|. M. Jarrett, Past Pres., San. eng 
Dir., State Bd. of Health, Raleigh; 
Rawlins, AWWA Director, 
lease & Co . Chat 
Davis, FS&IWA Di 


Davis Cons 


(,corge > 
Vicee- Pre | N 
lott ‘ 1) 

Piatt & 


rector ngrs., 


Durham 


Honors and Awards 


The George Ul 
the AWWA 
S. Rawlins in recognition 


Fuller Award of 
Section was presented 
to Lreorge 
of his contributions advancing the 
Section and in the pro 


high stand 


work of the 
motion of protessional 

Life Membership was presented to 
Messrs. George Moore Supt of Utul 
itic Albemarle; and to Martin 
Swartz, Supt., Hamlet Water Co., 
Hamlet, both of whom been 
members for more than thirty years 

The Mafftt Membership Cup was 
presented to Mrs, Ethel 
Young, Secy to Director, 


have 


(Goodwin 
Public 





Retiring Chairman 
}. M. Jarrett 


Income Chairman 
S. E. Harris 


Vice-Chairman 
R. S. Phillips 





Secretary-Treasurer 
W. E. Long, Jr 


New Trustee 
H. |. Siebert 


New Trustee 


]. C. Stowe 























Retiring AWWA Dir. 
G. 5S. Rawlins 


Incoming AWWA Dir 
W. M. Franklin 


AWWA President 
Dale Maffitt 














Retiring FSGIWA Dir. 
P. D. Davis 


Income FSGIWA Dir. 
E. C. Hubbard 


Lecal Chairman 
Floyd Padgett 


























Utilities Dept., Raleigh, for obtaining 
the largest number of new members 


for the AWWA Section 


Technical Program 


Approximately half of the technical 
program devoted to papers of 
water works interest, and half to 
papers on sewage and industrial waste 


was 
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topics. Asheville’s water system was 
described by Thad. C, Burnett, Con 
sultant, Asheville City Water Works. 
The city furnished bus transportation 
for an inspection trip to its new water 
supply reservoir, 

Experiences with higher rates of 
water filtration was described by 
Wade G, Brown, Asst. Supt., Water 





NORTH 


& Sewer Dept., Durham, N. C. Mr 
Brown also is lecturer in Sanitary 
Engineering, College of Eng., Duke 
University 

Che use of water for irrigation pur 
was described by Beverly C 
Chief Engr., Div. of Water 
State Dept of Conserva 
tion and Development, Raleigh, N. C 


poses 
Snow, 


Resources, 


lhe development of adequate watet 
structures the 
topi ota paper prese nted by Richard 


and sewer rat was 


Hazen and Sawyer, [ng 
New York, N. \ 

()peration of the municipal sewage 
Salisbury, N. ¢ 

Was revic wed ina pape T by John N 
Leshe, Jr., Plant Supt., Salisbury 


Haze Nl 


neers 


treatment plant at 


Water and Sewage Symposium 


(One afternoon was devoted to a 
water and sewage works symposium 
Stanford E, Harris, Supt., Water & 
Dept., Winston-Salem, 
sided at the symposium, and Geo 


Dir. of | Albemarle, 


served as moderator 


Se wart pre 


— 


Moore. tilities, 


Papers were presented on the fol 


lowing topics 


CAROLINA WATER AND SEWAGE 


MEETING IN 


“Water and Sewer Service Con 
nection Charges” by D. J]. Gore, Supt., 
Public Works Comm., Fayettesville 

“Demand Charges, Sprinkler 
Charges and Hydrant Rentals” by 
D. M. Willams, Supt., Water & 
Sewer Dept., Durham 
Service Charges Applying 
to Unusual Commercial and Indus 
trial Wastes,” by R. S. Phillips, Asst 
Supt., Water Dept , Charlotte 

lhe symposium continued with an 


“Sewer 


open discusion period during the last 
Chis 
also included the presentation of an 
film titled 


session of the meeting session 


excellent motion picture 


Better Fishing.” 
Social Events 


The city of Asheville was host at 
a barbecue and evening of entertain 
at the auditorium 
with mountain music and square dan 
\t the as 
sociation banquet and dance, held the 
last evening of the convention, Walter 
Smith, the Metro 
politan Life Insurance Co., Ruther 


ment municipal 


ing lasting into the night 


representative of 


fordton, was guest speaker 


ASHEVILLE 81 


\ special program for the ladies 
included a luncheon followed by an 
inspection trip to the Biltmore In 
dustries Plant 


President Maffitt Guest Speaker 


\t the Convention's honorary lun 
cheon for national officers, Dale | 
Maffitt, Des Moines, lowa, AWWA 
president, the guest speaker 
President Maffhitt reviewed the grow 
and 


was 


ng tmportance recogmtion of 


our country’s water works industry 
He strongly 
phasis on the employment of young 
and 


should attend 


recommended local em 


enigineers chemists, bacteriolo 
~~ 


gists: this “new blood 
technical meetings and participate in 
association activities 

The North 


Carolina water, sewage and industrial 
informative 


jot convention of 


ASSOCIATIONS WAS 
It well exemplified 
the values cited bw the guest speaker 


waste 
and stimulating 


as contributing to technical knowledge 


and gain through personal contacts 


W&SW 





Clay Pipe Is Facing Material in 


An unusual use of vitrified clay 
sewer pipe and of outsize brick are 
features of the new 
the Pacific Clay 
Angeles, Calif 


tire building is faced with a special 


othice 
Prod 
| he enti 


design 
building of 
Los 


ucts Co., 


brick made of sewer pipe clay, and 


produced tor the purpose by one of 
the owner's plants 





oy 


New Office Building 


panel illustrated is ac 
tually a 3-in, thick veneer of 
cut +-ft. lengths of 38-in. di 
ameter pipe. Three 


The large 
sections 
from 
clay sections ot 
facing were cut from each length of 
pipe. The pipe 
pentine pattern, 
lines between horizontal courses em 


form a set 
jomery 


sections 


and white 


phasize the effect 


SEWER PIPE PANEL—-Vitrified clay pipe makes this impressive panel, 


44 tt. wide and 15 ft. high. 


WaTER & SEWAGE 


Note, at the left end of the panel, 
standard 


pipe section as 


the length of a 


39-in 


use Of a 
scwOT 
a planting box. The 
conditioned and equipped with an FM 


diametet 
offices are ai 


music system 


Engineers Club of Kansas City 
Establishes Grant-in-Aid Plan 


Kilby, Chairman of the 
the 


From Kk, | 
Student 
Engineers Club of 


\ssistance Committee of 
Kansas City, we 
have received an that 
the Club has established a Grant-in 
\id scholarship fund to help finance 


from the Kansas City 


announcement 


students area 
through college engineering course 
Your Part in the 
gram Tomorrow's | ngineers eo 
the title of a booklet 


Club to describe the program and to 


Traming Pro 
lotr 
issued by the 


answer questions from employer 
and student 1 hve 
Dona 


cyl 


“ hool counse lors 
plan 1s 
tions 


effective immediately 


secured from 


the 


have been 


neering firms in Kansas Cit 


vicinity which will enable the Engi 
a substantial con 
future of 
lhe Club 

tucdent 


and to aid 


neers Club to make 
tribution to the engineering 


a number oT men 


oung 
guile spon ored 
tudy, 


suunmer \ 


plans to 
throughout thet 
them in acation 


employment in Kansas Cit 


SCcCuUTing 
enginecet 
ing or business firm 
For 


ilby 


way 


information write to | | 
lack “ Veatch OH 
Kansas City 12, Mo 


Broad 


Works, Frepruary, 1955 
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Stabilization of Polluted Waters 


Basic factors involved are the organisms, 


the food 


and the environment 


Part 2—The Food and the Environment 


this two-part arti le 


\Ki lo 
Pp*! Ne 


publishes 


in our December issuc 


discussed the organisms involved m 


tabilization of polluted waters. ood 


nvironmental condition which 


titute basic factors of equal im 


ubject of Part 2 


Cot 


mortars re tie 


Food 


‘ eco asic tactor in the bio 


ogical treatment of wastes 1s related 


to the type and concentration of food 


material \s stated before there are 
only a few compounds which micro 
organisms cannot attack and utilize a 


food 1 he 
attacked and utilized ce pe nds 


rate at which these mate 
rial ift 
on the nature of the compound, the 


organism and the 


environmental 
condition 

aterials are more 
than others. ‘The 


food 


food n 


ivailable 


ome 
readil 

availability of the material | 
determined primarily by its chemical 
composition, but a knowledge of the 
chemical composition ts not sufficient 
for the prediction of its availability 
Nor is availability related to th 
energy level of a compound. For in 
cellulose and lignin are 
H, and © and 


have practically the same energy val 


stance ugar 


all compound ot a 


is greatly 
being very readily 
cellulose less available and 


ues, but their availability 
different : 


ivatlable 


sugar 


lignin practically unavailable as a 
food tor 
Che problem is not necessarily one 
Although sugar is in 
solution, and cellulose is a larger size 


ource of microorganisms 


of partic le siz 


molecule existing only in suspension 
of various sizes. this does not explain 
and 


the difference between cellulose 


lignin. For a given material, however, 


the smaller the state of subdivision 


the greater is the availability 


Food Utilization 
We ire 


with the 


immediately confronted 


mechanisms whereby micro 
organisms are capable of utilizing the 
food material All materials 


must enter the cell through its proto 


food 


plasmic membrane before they can be 
cell. Food mate 
therefore, be in solution 


utilized within the 
must 


hefore they can diffuse through the 


' 
riais 


cell membrane. Those wastes in which 


Water & Sewace Works, Fearvary, 





by H. HEUKELEKIAN 





Dr. Heukelekian is Professor of Research Eng., Agr. 
Expt. Sta., Rutgers Univ., New Brunswick, N. J. in 
this paper, he reviews fundamental principles in 
the stabilization of domestic sewage, industrial 
wastes, or mixtures of the two. His discussion ap- 
plies to changes taking place in biological treat- 
ment plants or in receiving streams. 





materials are already in 


utilized 


the organ 


olution can be immediately 
ind directly 

Wastes containing suspended mat 
ter cannot diffuse through the cell 
until first zed by 


enzymes (excreted by the microorgan 


they are hydrol; 
ism) and converted into soluble forms 
\ great number of hydrolyzing en 
zymes are produced by microorgan 
isms, and the enzymes are specific for 
various organi 
For in 


converting types ot 
materials into soluble forms 
tance, cellulose is hydrolyzed by cel 
lulase into cellobiose, the disaccharide, 
which in turn is hydrolyzed by cello 
biase into glucose 

lt might be expected that the neces 
sity of preliminary hydrolysis of 
larger particles would decrease the 
rate of utilization of these materials 
and that the larger the size of a 
particle the longer it will take for it 
to be decomposed. This is not, how 
ever, universally true, There are in 
stances where the rate of hydrolysis 
is greater than the rate of assimila 
tion of the hydrolysis products by the 
the rate control 
but is 


microorganism, e.g 
ling factor is not 
assimilation 


hydrolysis 


Liquefaction and Gasification 


An example of this may be found 
in sludge digestion, The hydrolysis or 
liquefaction phase tends to proceed 
faster than the assimilation or gasifi- 
cation phase, which results in the ac 
cumulation of intermediate products 
such as organic acids and these tn turn 
slow down the gasification, An ex 
ample of the opposite situation 
where hydrolysis may become the rate 
controlling factor—may be found 
where there is no immediate contact 
between the organism and the solid 
suspended particles 
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The enzymes secreted by the cell 
become diluted in the surrounding 
substrate, thereby slowing down the 
rate of hydrolysis. The products of 
hydrolysis in turn are dispersed 
throughout the substrate, and the dif- 
fusion into the cell and consequent 
utilization is retarded. It will be found 
in such cases that the attachment of 
the bacteria to the suspended particles, 
as in the cellulose fibers, 
greatly accelerates both hydrolysis 
and assimilation phases 

Not all soluble materials which are 
readily diffusible are assimilated or 
utilized rapidly. The oxidation of am 
monia to nitrites and nitrates by nitri 
fying organisms can serve as an 
illustration of this phenomenon, Am 
monia is readily diffusible and is gen 
erally present in sewage. Yet the 
conversion of ammonia to nitrates re 
quires 10 to 12 days of storage under 
aerobic conditions. This is associated 
with the slow rate of multiplication of 
the nitrifying organisms. Once an ac 
tive nitrifying flora is established, as 
in trickling filter slimes and activated 
sludge floc, then nitrification can take 
place rapidly 


case of 


Degradation Process 


After the soluble food materials 
diffuse through the cell membrane, 
the process of degradation begins. 
For instance, a molecule of sugar is 
dissimilated through a complicated 
series of steps liberating energy and 
producing the final building blocks 
which then are synthesized into cellu- 
lar materials of the same type as the 
original compound entering the cell, 
or into entirely different compounds, 

Only a portion of the energy liber 
ated from the intracellular breakdown 
of the compound diffusing into the 
cell is actually utilized in the synthetic 





stage of metabolism. The remainder 
either is dissipated as heat or a part 
of the energy value of the original 
compound may appear in the inter 
mediate products due to the mcom 
plete breakdown. This is the case in 
anaerobi where, for ex 
ample, the breakdown of sugar stops 
at alcohol or acetic acid stage; at this 
stage, it still great per 
centage of the original energy value 
of the sugar. Under condi 
tions, on the other hand, the break 
down of food materials is complete 


processes 


contains a 


aerobi 


and there are no energy values left in 
the end products, CO, and water. 
Whether the breakdown of organx 
material takes place under aerobic or 
anaerobic conditions, it should be kept 
in mind that a certain amount of the 
material that is decomposed 
material 


organ 
is recovered as microbial 
[his material should be considered as 
one of the products Che quantity of 
microbial material produced is con 
under aerobic than 
In either 
case, however, a cell material is pro 


iderably greater 


under anaerobic conditions 
duced which is different in composi 
than the food material utilized, 
eg. the compounds serving as food 


~ 


tion 


ire completely transformed and new 
compounds are thus produced which 


are peculiar to the 
tselt 
lhe complete destruction of wholly 


microorganism 


food materials, even under 
conditions, is an im 


ivailable 
strictly aerobic 
possibility material re 
residue in the form of 
When the food is 
not there are 
additional amounts of residual organi 


some organ 
mains as a 
microbial growth 
completely available, 


materials left in the substrate 


Digestion by Enzymes 


lhe breakdown and synthetic proc 
esses within the cell are also brought 
about by a number of enzymes within 
the cell 
drolytic 


hese are similar to the hy 
enzymes involved in the di 
gestion of insoluble organic materials 
the cell Che 
zymes in the substrate can readily be 


separated from the cells 


outside hydrolytic en 
themselves 
by filtration through bacterial filters, 
ind the corresponding hydrolytic re 
actions can be brought about by these 
enzymes alone in the complete absence 
of bacterial cells (although not at as 
Intracellular 
isolated by 

number of 


rapid a rate) enzymes 


ilso can be crushing the 
cells, and d breakdown 
reactions have been brought about in 
the absence of living cells at a slow 
rate, 


to ak ohol by 


such as the conversion of sugar 
the enzyme-zymase of 


easts. Certain conditions have to be 
gidly controlled, but even under op 


1 
‘* 


STABILIZATION OF POLLUTED WATERS 


PFT Photo 


LABORATORY CONTROL—-For best operation of sewage sludge digesters, laboratory tests 
are needed. Volatile acids titration is being made. 


this 


enZzyiiie 


timum conditions reactions of 


type brought about by 


systems are slow and ine omple te 


pure 


ven a completely available mate 
utilized by micro 


additional 


rial may not be 


organisms if certain 
elements that are required are absent 
or deficient. For instance, a pure solu 


distilled 


slow 


tion of sugar in water 18 
rate by 
the 


carbon, 


very 
This is 


contains only 


decomposed at a 
microorganisms due to 
fact that sugar 
hydrogen, and oxygen; the 
cell constituents in addition to 


microbial 
these 
elements consist of nitrogen, phos 
phorus, sulfur, and a number of othe 
elements in smaller quantities 
Nitrogen and phosphorus are the 
essential protoplasmic constituents, a 
deficiency of which will limit growth 
Che carbon, nitrogen, and phosphorus 
ratio of the food or waste materials 


are, therefore, important considera 
tions in establishing optimum condi 
tions for biological treament of wastes 
in which the ratio is too wide. In 
B.O.D., it 
100 


parts ol 


found 
5-day 
and | 
part of phosphorus should be present 


terms ot has been 
that for 


B.O.D., 5 


every parts of 


nitrogen 


U 


vi 
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in the waste or be added artificially to 
the 


bring up the ratio to these values 


waste, in case ol deficiency, to 


Work-Load of Organisms 


he concentration, quantity and 
rate at which food is supplied to the 
important 
activity We 


norms tof 


microorganisms has an 


bearing on the rate of 


have developed certain 
loading of different biological treat 
These maximum ley 
inability 


additional 


ment process¢ 
els may be inherent in the 
of microorganisms to do 
to adjust 


population level, commensu 


work ; or themselves to a 
higher 
rate with the higher amounts of food: 
limitations may be the indi 
the 


unfavorable 


or these 


rect effect oft higher loading 


creating conditions for 
bacterial multiplication 

For example, a loading of 35 to 
45 pounds of B.O.D, per 1000 cu, ft 
of aerator capacity has been accepted 
as normal for the activated sludge 
Lately 


lating from laboratory and plant 


process evidence ! accumu 
cale 
operations that these loading can he 
increased to a 100 to 200 


pounds of B.O.D. per 1000 cu. ft. of 


rite h As 


Works, Ferrvary, 1955 





STABILIZATION OF POLLUTED WATERS 


Hardinge Photo 


DIGESTION PROCESS—The anaerobic treatment of sewage sludge is utilized on large-scale in modern units. These are at York, Pa. 


provided that cer 
ire met lhese condi 
the alulity to supply 
yenation capacity to 
tional demand imposed 
he alnlitvy to maimtain a 


oncentration of nuxed lhquor 


“is (greater amount of 


ituation is developing im 
vith sludge digestion 
i) loading of 0.1 pound of 
olids per day per cu, ft, of 
which was held as 
loading for years) 
tenfold 


nucroorganisims to 


indicating 
’ 
heen greatly underesti 


mditions necessary to 


these high loadings appear 
of concentrated sludge 


feed 


ind continuou 


that microorganisms do 
rest periods Was succes 
by Halvorson 


with the 


sc riie 
onj;unction 
high filter The 


y trickling filters wa 


rate 


carryover trom 


internuttent and 
t heds 


fasary tot 


where rest 
the restor 
\gain tive 


sludge to a di 


conditions 
nping 


or twice a day 1s based on 


raneous considerations 
frequency ot feeding or cot 
feeding more 
) 


timuou may promot a 


intensive wcterial activity and avoid 


periods of glut and starvation 
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Environmental Conditions 


The third group of tactors affect 


ing the rate of microbial activity, and 


consequently the rate of biological 


stabilization of wastes, relates to the 


environmental conditions. In this area 
the greatest amount of information is 
Consequently these cond 
tions are subject to control. Briefly, 
the important this group 
are the pH value, temperature, oxy 
yen supply, and contact between the 


available 


factors in 


food and the organisms 
he pH value of a waste may be 
too high or too low initially. For an 


aerobic treatment process there is a 


fairly wide band of pH values, vary 
rates of 


ing from 6 to 8. in which 


biological activity are not materially 
affected 


volving 


In an anaerobic process in 


methane fermentation, the 
optimum pH value is restricted to a 


much narrower rang¢ generally 


varying between pH 6.8 to 7.4 


Anaerobic and Aerobic Conditions 


Under anaerobic conditions, the pH 


value has a tendency to decrease dut 


ing the digestion, depending upon the 


nature of the compound and buffering 
value of the waste. Wastes containing 


a large proportion of carbonaceous 


materials in relation to nitrogenous 


materials have a tendency to become 


more acid during fermentation 


Wastes containing carbonates, bicar 
honates, phosphates, and organic mat 
ter that as buffers do not 
undergo a great change in pH value 
Initial adjustment of the pH value as 
well as adjustments during the course 


lay serve 


of treatment, as they become neces 
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ary, may be accomplished 
addition 

Under aerobic 
is the optimum pH band wider, but 
there is not as much tendency for the 
pH value to decrease. In fact, there 


often is a tendency for the pH value 


conditions not only 


of an acid waste to increase, and of 
As the 


initial 


an alkaline waste to decrease 
material is oxidized, if the 
acidity in the waste is due to organic 
acids the pH value will increase and 
the CO, produced will affect the pH 
value (depending upon the bicarbon 
ate, carbonate equilibrium). Wastes 
containing hydroxide alkalinity will 
tend to decrease in pH value by the 
interaction between CQO. and the hy 
droxide-forming carbonates and_ bi 
carbonates. Production of nitric 
by nitrification tends to decrease the 
pH value in poorly buffered wastes 

Che effects of temperature on mi 


acid 


well recognized 


do not need « 


crobial activities are 
and, therefore, 
tron. 


ibora 


Treatment Process Selection 


rhe choice between an aerobic or 
anaerobic waste treatment process will 
depend on a number of factors. The 
character 
waste is an important consideration in 
the selection of the process. Generally 
speaking, strong wastes containing 
considerable amounts of 
solids are treated more economically 
by an anaerobic digestion process 

The required quality of the effluent 
to be discharged into the 
stream 1s another determining factor 
Normally, digestion processes do not 
produce an effluent as highly polished 


and concentration of the 


suspended 


receiving 





and 


purified as do the aerobic proc- 
Although it is possible by in- 
capacity and detention to 
produce a 90 to 95 per cent reduction 
of pollutional materials by anaerobic 
effluent quality require 
be met by anaerobic 
processes alone. A secondary aerobic 
treatment process following the diges 


Csscs 


creased 


process¢ ~ 


ments may not 


tion may be required 

It seldom is advisable to reverse 
treatment and to treat 
treatment first, 


Little advan 


tive order of 
the wastes by aerobic 
followed by digestion 
tage is gained by settling wastes con 
taining suspended solids, prior to 
digestion. It is simpler and more eco 
nomucal (as one step) to stabilize the 
settleable solids and the soluble and 
nonsettleable portions of the waste in 
the digester. Sedimentation and re 
moval of settleable solids constitute 

useful treatment process, either as 
the only method of treatment or in 
conjunction with secondary treatment 
The first indi 
cated for when the waste is weak or 
when the discharge of settled effluent 
into the stream constitutes sufficient 
treatment. The efficient removal of 
settleable solids in sedimentation tanks 
and “save-alls” performs a real func 
tion in the formation of 
objectionable sludge deposits in the 


processes process 15 


preventing 
stream 


Sludge Solids Removal 


lhe removal of settleable 
ahead of trickling filters 
clogging of nozzles and of the filter 


solids 


prevents 


STABILIZATION OF POLLUTED WATERS 


Thus, the capacity of the filter 
unit is utilized for the treatment of 
nonsettleable and soluble solids, for 
which it is primarily designed. In in- 
termittent sand filtration it ts 
imperative to remove the settleable 
solids in order to prevent the « logging 
of fine-grained media. Activated 
sludge processes can operate without 
prior removal of settleable 
Sludge collected by removal of settle 
able solids can be disposed of in a 


stones 


also 


solids. 


number of ways, digestion being that 
more commonly used 

Whether aerobic or anaerobic proc- 
esses are used, contact between the 
waste and the organisms is one of the 
important factors in attaining efficient 
and maximum rates of stabilization 
Proper contact may be achieved in a 
number of ways, as by mechanical agi- 
tation, air or gas mixing, or passage 
waste through or over the 
hnologically active seed material 

In the digestion proper 
contact 1s achieved by mechanical stir 
ring, pump circulation of the tank 
forcing the collected gas 
through the tank, or passage of the 
waste through the seed sludge. 

In the activated sludge process, 


of the 


pre CCSS, 


contents, 


either compressed air or mechanical 
agitation is used to bring the organ 
isms in the floc into intimate contact 
the Contact in trickling 
filters is obtained by the distribution 
of the waste over the surface of the 
hed and the percolation of the waste 


with waste 


over the slime surfaces coating the 
supporting medium 


Conclusion 


In conclusion it should be stated 
that although an attempt has been 
made to present the factors of food, 
organisms and environmental condi 
tions under 
they were separate entities, 
actually interrelated 
a change in one of the factors changes 
the others. For instance, the popula 
tion of organisms will change as a 
result of change in the nature of the 
food and environmental conditions 


separate headings as it 
they 
factors ; 


are 


t losely 


Chis presentation has been of gen 
eral nature and has not dealt with 
detailed specific cases, It is intended, 
however, to point out for further dis 
cussion areas wherein our knowledge 
is firm, and areas where further infor 
mation 1s greatly needed if advances 
in the science and the art of stream 
pollution prevention are to be made 

Great opportunities exist for basi 
Well trained men with new 
ideas and tools are required for the 
successful solution of these problems 
We cannot rework old ideas over and 
over again, nor can we expect to de 
velop new and improved processes, 
better methods of control, and greater 
efficiencies by trial and error 
empirical methods without a_ better 


research 


or by 


understanding of the mechanisms, or 
ganisms, and factors involved in the 
stabilization of polluted waters 


(The last of two articles) 
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Francis X. Lambert Is Dead 


Francis X\. Lambert, Supt of the 
batavia, N y 


treatment 
plant for the past 


sc wage 


four and one-half 
vears, died on Oc 
tober 24, 1954 
Mr. Lambert was 
born in Batavia, 
N. Y., in 1916. He 
was a director of 
the Western Sec 
tion of the N. \ 
Sewage and In 
dustria! Wastes Assn 

Mr. Lambert had been his father’s 





assistant at the Batavia plant since 
1936. His father had served the city 
Mr. Lambert 


father as 


for forty years also 


succeeded his the city’s 
official government weather observer 
His many friends in the New York 
\ssociation will long remember Mr 
loyal and 


Lambert's conscientious 


service 


Treatise on Applied Hydraulics 
Published in Fourth Edition 


\ newly revised edition is available 


of “A 


lie 3” by 


Treatise on Applied Hydrau 
Herbert Addison, printed in 
Dritain and published in the 
by John Wiley & Sons, Inc 


(reat 
iY s 
N. } 

In his preface, the author points 
to uninterrupted progress in the art 
and involved in hydrauli 
engineering. While he considers his 
a textbook of principles, 


sciences 


“Treatise” 
it does serve as a guide to sources 
of more detailed information. The 
hook is divided into two parts: funda 
mental principles and practical appli 
cations. It is clearly and compre 
hensively organized, thoroughly illus 
trated, and contains much related ma 
terial of useful nature (examples, key 
to symbols, conversion factors, and a 
bibliography). The index of nine 
pages is especially complete and help 
ful: it refers to numbered paragraphs 
which comprise the text 


The first edition of this book was 
published just twenty years ago, and 
the the 


author's laboratory ex 


present edition represents 
and 
perience over a period of thirty years 
Che fourth edition has 724 pages and 


Is priced at $9.50 


lecture 


Paul Farrell is Drowned 
We have received a report of the 
death, by drowning, on January &th, 
of R. P. Farrell, 
Director of the 
Dept, of Sanitary 
engineering, Ken 
tucky State Dept 
of Health, Mr 
Farrell 
as Secretary ol 
the Kentucky 
Tennessee Sec 
AWWA, 
1943 to 


served 


tion, 

from 

1952 

He was Secretary of the Kentucky 
lenn. Industrial Wastes and Sewage 


Works Assn 


since its inception 
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REPORT FROM ABROAD 


Problems of Atomic Energy Wastes 





and of ‘“Too Much” Industry 


important and extremely 


LA 
vv¥tJ) very 


interesting papers were presented 
during October, 1954, before a meet 
Institution of Civil Eng: 
Britain. “Design and 
truction of the Handling 
stem for Liquid Radio 

title of a 
Wilson 


with a 


ing of the 
nee m (sreat 
Con and 
| reatmenit 
Waste was the 


yiveni ly VV L 


xper! icnces 


active 
paper and 
(Operational | 
Handling and 
Liquid 
title of 


lreatment System for 
W astes was the 


that given by RK. H. Burn 


Radioactive 


e contributions to the technica 


iture relating to treatment ofl 


ettiuent 


t the hirst 


hitet 
CouTs¢ 
with the 


trade are, ol 


nny dealing 
impact of radioactivity on public 
health services and, in particular, with 


industrial effluent problems 


Radioactive Waste Treatment 


They are particularly important be 


cause the contain a tremendou 


umount of detail, particularly 
the cle 


ly hed it} thi 


Irom 
m angle, not previously pub 
held They are 
they lift the curtain 
what to the very large 


treatment plant 


if 
inter 


esting hbecatise 


i it were on 
nmmiortit ot ewage 
cle hie and 


treatment te ld, as yet, pretty well 


operators, is a brand 


harted, unexplored, and withal 


an element of danget 
have detailed their dif 


vithout 
e author 
hoth in the constructional and 


While 


described what Was dome 


met i 


operational held they have 


and how it 


¢} 


as) «6«Con 


con wet able 


have also given a 


mount of miormation 


things that 


were not dom 
unt that was not used, along 


relating to 


il ad thre | 


vith reasot for the omissions. All 


these data, of course, are of the great 


t possibl ilue to other workers in 


held 


in 1U45 tive 


| new 
Ministry of Works was 
ippornted as the construction agency 

Ministry of Supply for 
nergy Establishments in 
Britain. At that little 
knowledge regarding the treatment of 


| 
for the 
Atomn 


(sreat time, 


radioactive effluents was available 


ilthough it was assumed that the nor 


mal standard services, effluent han 


lling plant, and plant 


purihcation 


ete would be necessar\ 
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Mr. Finch is Manager of the Sewage Disposal Dept., 
Rotherham, England. In his Report from Abroad, 
he discusses topics and opinions of timely interest. 
He will welcome the opportunity of replying per- 
sonally to readers of Water & Sewage Works who 
require additional information regarding subjects 
covered in his series. 





However, in 1946 it became known 
that built 
at Harwell, and that there would be 
the lab 
oratories of various types he gen 
eral difficulties included in the task 
of designing a suitable treatment plant 


nuclear reactors would be 


usual variety of radioactive 


not made any easier by the fact 
the treated effluent would have 
into the 


were 
that 
to be discharged Rivet 
Dharm 5 

\ visit to the Canadian Atomic 
nergy establishment at Chalk River, 
made in the spring of 1946, helped 
to indicate the trends of the proposed 
treatment plant, It 
obtain there a certain amount of back 


ground data and fundamental design 


was possible to 


factors to establish a basis for design 


Segregation and Precipitation 


Fundamentally, there three 
possibilities that could be adopted for 
These were: a 
process (with or with 
distillation, and ion 


Distillation was considered 


were 


the proposed scheme 
precipitation 
out fhiltration), 
exchange 
to be uneconomic and impracticable, 
and ton exchange was believed to be 
a comparatively unknown process 
as nothing was known of its virtues 
for the concentration ot 
radioactive particles 

Che wastes at Harwell were segre 
gated the four different cate 
gories of “very active,” “probably 
active and “in 
The system is such 


selective 


into 
active,” “possibly 
active” materials 
that each of the wastes is separately 
stored, controlled and checked: the 
first held 
in storage until it reaches a tolerable 
condition: the second and third cate- 
gories being reduced to a level not 
armtul to animal life, whilst the 


category of wastes being 


1955 


fourth class is used as a diluent for 
the others 

rhe tolerances of maximum per 
missible levels of radioactivity in 
water have been prescribed by the 
British Medical Research Council, 
and are based on the assumption that 
everyone drinks 2.5 liters of water 
a day and lives for approximately 
100 years. Since the River Thames 
constitutes the main source of drink 
ing water for the London area, the 
greatest care had to be exercised to 
ensure these tolerances not being in 
any way exceeded 

In addition to the radioactivity 
standards prescribed, the various river 
authorities concerned specified the 
customary standards for the treated 
liquid discharged to the Thames 
rhese standards were that the tem 
perature of the liquid should not ex 
ceed 60 degrees Fahrenheit ; that the 
B.O.D, (5-day) should not exceed 20 
ppm ; that the suspended solids should 
not exceed 30 ppm and that the pH of 
the liquid should lie between the lim 


its 6.5 to 7.5 


Treatment Plant Details 


With these data in hand, the neces 
sary facilities at the proposed treat 
ment plants could now be visualized 
r'hey comprised storage provided be 
fore and after treatment; sufficient 
storage before treatment to enable 
batching and averaging of the incom 
ing liquid wastes, reagent mixing, 
controlling and discharging devices ; 
precipitation tanks, and settling tanks 
Also included were facilities for re 
turning the liquid for re-treatment, 
if necessary; means of adding di 
luting water ; duplication of necessary 
plant, and facilities for sampling the 





wastes 

lt is of interest to note that clar 
flocculators were installed to remove 
the precipitated solids which had ad 
sorbed, during precipitation, the 
radioactivity from the liquid wastes 
The settled sludge from the clari 
flocculators is discharged to a Sweet 
land filter press, where the ingoing 
slurry of 0.5 per cent solids is 
changed to a thickened sludge of 20 
60 per cent solids, prior to disposal 

Che clariflocculator has not op 
erated with entire satisfaction. From 
time to time, difficulty has been ex 
perienced in floc from 
passing over the weir of the tank. On 


preventing 


occasion, it has been found necessary 
to dose the clariflocculators with ad 
ditional quantities of weighting and 
coagulating agents to assist in the 
treatment, and facilities have 
been provided for this eventuality 
No provisions made for such 
treatment in the original scheme 


since 


was 


Effluent and River Analyses 


After clarification, the effluent is 
sampled, using sparge pipe samplers, 
and the analysis ts 

results determine 
effluent is suitable for 
discharge, or whether it should be 
re-cycled prior to discharge. Effluents 
suitable for discharge are further 
sampled and the samples sent to two 
vitally concerned authorities: the 
Ministry of Housing and Local Gov 
ernment, and the Metropolitan Wate 
Board, who are thus able to check 
the radioactivity level of the liquid 
going to the Thames 

The treated effluent, a volume of 
about 500,000 gallons, is discharged 
over a specially stepped weir into a 
channel of the Thames to which, by 
arrangement with the 
servancy, is allocated about 50 mgd 
Sparge pipes are located 


or dip samplers, 
made \nalytical 


whether the 


Thames Con 


river water 
so that the discharged effluent enters 
into the region of maximum turbu 
lence in the river water when it falls 
over the weir. In this way, both aera 
tion and mixing of the effluent with 
the river water is achieved 

Periodic investigations of the rivet 
and the river mud around this area 
of discharge are carried out to ensure 
that no radioactivity builds up on the 
bottom or banks of the river 

It is rather interesting and signifi 
cant to note that, during operation 
of the treatment plant, the perform 


in Water 


tolerances of 


Radioactivity 
The 


activity water 


maximum permissabie 
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Difficult Waste Problems 


The volumes of trade effluent are far too great for the 
small streams and waterways into which they discharge 
or to allow of their being introduced into public 


sewers 


ance of what is to all intents and put 
poses the final settling tank or clari 
her has been no better than, or per 
haps not so good as, its counterpart 
in the more conventional sewage 
treatment plant. Whereas in the con 
ventional sewage treatment plant, ef 
flluents particularly low in suspended 
solids have been produced by the 
application of sand filters or micro 
strainers, such devices were consid 
ered to be quite impracticable in the 
waste treat 


case of the radioactive 


ment plant 


Mersey River Board Report 


The third Annual Report of the 
Mersey River Board makes a 
bald statement of the almost incred 
ible facts relating to this area. Thus, 
it forcibly reminds one of the devas 
tating impact of and trade 
effluent pollution upon the waterways 
of what is one of the most concen 
trated industrial areas in the world 
South Lancashire—in a time when, 
due to severe financial stringencies in 
particular, there is an increasing back 
log of pollution prevention schemes 
urgently required. 

The picture which can easily be 
constructed, from a perusal of what 
is a very human report, is grim and 
forbidding. Moreover it is a picture 
which cannot quickly be 
changed to something more attractive 
Nevertheless, towards the conclusion 
of the report, a ray of sunshine ap 
pears which indicates that some prog 


new 


sewage 


easily or 


ress is being made towards combatting 
the tremendous amount of pollution 
prevalent in the Board's area. It is 
not yet possible to show any material 
improvement in the condition of the 
chief rivers within the jurisdiction of 
the Board, the majority of them being 
bad state 


ima very 


River Water Classification Scheme 


Dr. Klein, the Chief Pollution Of 
ficer to the Mersey River 
ifies samples of river water according 
to the findings of the Royal Commis 
sion on Sewage Disposal in their 1912 
report, but subject to an extension 
of these findings designed to suit the 


toard class 


leveis of radio 


are based on the assumption that 


everyone drinks 2.5 liters of water a day and lives for 


approximately 100 years 


Water & 


local conditions of the Board's terri 
tory. The classification which 
particular interest not only to river 
authorities but also to sewage treat 
ment and industrial works, ts not 
often referred to, nor often seen pub 
lished. It is cited in the table 


is of 





Table | 
River Water Classification 


5-Day BOD of River Water Classification 


| ppm or less Very clean 


2 ppm lean 
3 ppm 


5 ppm 


Fairly clear 
Doubtful 

1.5 ppm Poor 
10 ppm Bad 


20 ppm Very Bad 





Che classification assumes that the 
pollution is of an organic nature 
measured by the B.0.D. test 
tain circumstances the classification 
has been adjusted to allow for in 
large 
amounts of suspended solids, acidity 
or alkalinity, toxic substances, pollu 


tion by oil, and of high values in the 
| 


In cer 


clusions of, for example 


oxygen-absorbed from acid perman 


ganate test 


Pollution and More Pollution 


Dr. Klein has one of the toughest 
problems ever to face a_ pollution 
prevention officer, Not only has he a 
major problem in the control of trade 
effluents, in this heavily 
ized area, but he also has a iike prob 
sewage pollution 


industria] 
lem with domestic 
in this equally heavily populated area 
Describing some of the waterways 
in the area under the Board's juris 
diction, he says of the Manchester: 
Ship Canal that this water-way 1s 
thought of primarily in connection 
with navigation (which 
Manchester one of the leading ports 
in Great Britain), but that its use 
for the disposal of unwanted effluents 
is at least as important! He then goe 
on to say that the discharge of two 
sewage treatment plants between them 
contribute 67 mgd of somewhat un 
satisfactory effluent to the Canal. Al 
together 23 sewage treatment plant 
and 25 industrial plants discharge to 
the non-tidal portion of the Canal 
which is only 13 miles long. In addi 
tion, the Canal receives all the pollu 


has made 
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Kiver Irwell, River 


brook 


tron on i¢ 
Viersey 

lhe River Irwell its trib 
effluents from &3 
ewage treatment plants and 197 in 


dustrial and im dry 
Malt ection of the 


(laze 
with all 
tart carri the 
plant weather 
river trom 
to Salstord Docks con 
effluents and 


Il Spring 
! maint! of 
trade dj 


lhe ¢ 


i heme al 


sewage 
charge ! 

described quite vividly 
tanks, be- 
cause the arrangement of weirs allows 
if nol 


pended 


in) il } 
er ot sept 


draulic grachent, and the sus 


old 


go putretaction I he 


which settle out under 
bad condition of 
the water hown by analyses which 
nelicate the presence of stulphict sand 
eal of ad 


olved oxygen 


Too Much Industrial Waste 


(one of many difficulties exist 
rly] ndustrialized area 
Verse, 


that the size of the 
that the 


i that coy 


ered by the 
Board 
such 


rial concerns are 


PROBLEMS OF ATOMIC ENERGY WASTES 


volumes of trade effluent are far too 


great for the comparatively small 


waterways into which 


Similarly the 


streams and 


they discharge same 
volumes of trade effluent are invari 
ably far to allow of their 


being introduced into public sewers 


too great 


for treatment at the sewage treatment 
plant. Under these exceptionally dif- 
heult and trying circumstances, it 1s 
therefore not always possible to make 
Act of Parlia 
ment, which legislation is used to con 
trol the trade effluents 


into the sewers 


use of the appropriate 
inclusion of 


on record in the current 
Mersey toard 
where volumes of trade effluent of 
the order of 400 per cent of the total 
local 


Cases are 


report of the Rivet 


sewage flow draining to the 
treatment plant, have been suggested 
for inclusion into the public sewer 
for treatment—an impossible treat 
ment situation 
Met =) ae | 


sibly support an application made by 


In such cases, the 


River Board could not pos 


the trader to put these huge volumes 
of trade effluent into the public sewer 

An example of the interest taken 
by an industrial firm to check up on 
sewage treatment difficulties is that 
of Imperial Chemical Industries Ltd. 
This firm has taken over a section of 
the Macclesfield treatment 
plant for a full-scale investigation of 
the effects of the synthetic detergent 
“Lyssapol N” on the treatment of 
sewage. 

The experiments will last 
three years, and the firm has under 
taken to determine by experiment if 
there will be any substantial change 
in the quality of the effluent from the 
Chis work is 
interests of 


sewage 


about 


sewage treatment plant 
undertaken both in the 
the sewage treatment plant and of the 
detergent industry, with the full 
knowledge of the Mersey River 
toard, The results of this work are 
eagerly awaited and will be of the 
greatest value 
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Canada’s Water & Sewage Groups 
Establish Joint Office in Toronto 


\mer 


\ssociation 


( anadciat ection of the 


\ 4 ] 
Water \Work and 
ii wian 


lave completed arrange 


Institute on Se wage and 
itation 
ment for the rome operation of an 
Dhis 
“treet lo 
which was opened 


Mrs 


sistant 


iinpnistrative otthice otiee is 
) 


ihe oftes 


if Csrenville 


will be nl charge of 
ve, as | 


yor} ot the ~t 


xecutive A 
two organiza 
carned on for many 
of Dr. A. | 
eng. Diy 
Health. By 


oming the admuimstrative procedures 


i been 
ottiwe 
or tive 


Derry 


in the 
hrector sanitary 
ot the OCintarw L eqpt ot 


if hoth organizations into a singk 


tea sible 


with only 


ihee it is to provide sus 


tained service moderate in 


crease in dues 
This forward-looking move is the 
culmination of committee activities of 
The by 
both 
umended to provide tor 


hoth organizations laws and 


constitution of organizations 
been 

re 
\ssist 
well known to the members of 


(rove is lxecutive 


ociations. She has been active 
ome 
a number of 


work, and at conventions 
vears, and 1s thor 
oughly familiar with the pole es, ac 
tivities and procedures of both groups 
has agreed to continue 
both these 


organizations 


ly lherry 
as Secretary-lreasurer of 


long fortunate 


Correction to “Rate Formulas for Industrial Wastes”’ 


Mr. Ralph Porges of the Depart 
ment of Health, Education, and Wel 
fare, Public Health Service, USPHS, 
has pointed out an 
“Rate Formulas 
published in 


Kansas City, Mo., 
error in the article 
for Industrial Wastes,” 
our 1954 


calculations were presented in 


Incorrect 


lable 


December issue 


1 on page 541. Table 1 as corrected 
appears below. 
Additional corrections should be 
made, On page 541 the line after 
Equation 4 should read: “where V;, 
Vol. of Waste.” On page 545, in the 


first column V should read: V, 





TABLE 1 


Comparison of Industrial Waste and Domestic Sewage 





Volume 


Unit of Gal 


Industry Production Unit 


Pop. Eq lb 
Unit 


5 Day 8.0.0 


Pop. Eq.’ lb 
Unit Unit 


Suspended Solids 


Pop. Eq 


Unit Unit 





Per Capita 
Per Day 


Domestic 


Sewage 


100 bb! 
Crude Oil 


Oil Refining 


100 Cases 
2 Cans 


Canning 


Tomatoes No 


100 Ibs 
of Goods 


Wool Sec uning 


| Ton of 
Paper 


Paper Mill 
39,000 
|. Avg. per cap. flow 127 gpd 
2. Avg. per cap. 8.0.0 

3. Avg. per cap. Susp. Sol 


0.17 Ib per day 
0.2 Ib per day 
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Technical Digests 


Properties and Behaviors 
Of Cyanogenic Wastes 


by C. E. Renn 
San. Eng., 
Balti 


digest 


Mir. Renn is Prot. ot 
The Johns Hopkins Univ 
more, Md. This ts a briet 
of his papet presented at the 27th 


FS. & LWA 


annual meeting 


HE interaction of cyanogen 


thei 
terms 


waters and 


studied in 


waste-bearing 


environment were 
of waste disposal design requirements 
the sponsorship of The Amet 


\ variety of 


undet 
ican Cynamid Company 
wastes were examined over a period 
of tour First phases of the 
work in toward 
discovering the tolerance limits of cet 


yvears 
1950 were directed 
tain waste components by fresh watet 
fish 

Young fresh water fish were found 
to react adversely to potassium 
cyanide concentrations exceeding 0.03 
to 0.05 ppm N as CN lLactonitrile 
vielded tolerance values only slightly 
than \cry 
lonitrile was found less toxic to small 
fish lactonitrile, the 
tolerable ppm 


less potassium cyanide 
than cyanide or 
range being 10 acry 


lonitrile nitrogen 


In 195] 


species of 


studies included 
fish found in hard 
waters near the U. S. Fish and Wild 
Fish Hatchery Research 
Leetown, West Va \ total 


of 21 aquarium type experiments and 


seven 


young 


hfe Service 
station at 
21 constant flow. constant concen 
tration type experiments were mace 


with these fish 


\ sharp break in tolerance was ex 
hibited by the 
inide concentrations of 0.05 
ppm ¢ N. Critical 
lightly 
lactonitrile 


continuously main 
t ined cy 
concentrations were 
0.09 ppm N a 


when young fish were ex 


more than 


posed to dilute solutions Lactonitrile 
have an acute 


that of 


was demonstrated to 
toxicits ippreciabl below 
potassium cyanide 


Soil Column Studies 


rests performed 
with 
demonstrated that 


with plant dis 
effluents 
a considerable cle 


and lagoon 


cnarges 


cline in overall toxicity was accomp 


lished by holding wastes in lagoons 
Favorable lagoon results were oftset, 
that sub-soil 


seepage might result in contamimation 


however by concern 


of potable water supplies 
columns studied and 
striking results obtained, In 


these studies the top soil surfaces of 
saturated with 100 


Soil were 


were 


the columms were 
ppm cyanide and potassium cyanide 
solution \ 90-ml 
solution was then metered through the 
\n immediate re 


volume of the 


columns each day 
duction, from a measured 98 ppm in 
the influent to 53 ppm in the effluent, 
was \fter 20 days, an 
librium value of 0.4 ppm was reached 
Color of the soil extract 


noted equi 
was ap 


preciable, increasing in density 


throughout the 20 days 


It was concluded that soil processes 
other than bactertal fermentation were 
significant in cyanide breakdown 
Where immediate cyanide breakdown 
was observed, a further distinction 
was apparent and 


humus soil were sterilized. In sandy 


when sandy-clay 
clay type soils, the rate of breakdown 
in sterile and non-sterile systems are 
roughly the same. Cyanide loss in con 
tact with non-sterile humus-rich soils, 
other hand, is marked 
persistent 


on the and 


More 
(ne other 


soil phenomenon was 


observed which may have practical 
significance in designing for the dis 
posal of cyanide-bearing wastes into 
deep soils. Soil columns 
pared for one-day flow through, using 
100 ppm 
his dosage will rapidly overload the 


memciency : 


were pre 


cyanide concentrations of 


system to the pom of 
12 days 
nearly all the 
fed to it. This 


through in 


a sandy clay soil column 
that is 
similar to 
zeolite 


attet 
pmasse ( vanide 
action 158 
break overloaded 


column 


\ two-day rest permits a rise in 


cyanide assimilation when feed is reé 
sumed at initial rates. Therefore. load 
ing limits for efficient performance 
| with 


ao exist in connection 
Humus rich top-soil fun 


Various 
soil types 
tions more satisfactorily in this con 


nection than does sand or sandy clay 
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Petrochemicals Manufacture 
Process Wastes 


by O. C. Thompson and G. F. Jenkins 


Mr. Thompson is San, Engr., Vet 
erans Admunis., and 
Mr. Jenkins is Ley 
Carbon Chemicals Co 
West Va. This ts a 
brief digest of their paper presented 
at the FS.@1. VW \ 


meeting 


WASTES 


manufacture 
gated in pilot 
logical means of treatment, including 
trickling filtes 
loxicity of 


Arlington, \a 
with the lng 
and 


South Charleston 


Car bicte 


27th annual 


from ethylene glycol 


have been investi 


scale studies of bio 
and activiated sludge 
processes wastes is de 

termined by their action on biological 
OTganisiis ly ash has been disposed 
of successfully through lagooning at 
Carbide 
plant 

Land area has been reclaimed, and in 
this 
expansion ot a 


several locations neat and 


Carbon Chemicals Company 
one instance practice has pet 
mitted 


recreation area 


W&SW 


municipal 


Packinghouse Waste Treated by 
The Anaerobic Contact Process 


by Geo. J. Schroepfer, W. J. Fullen, 
A. $. Johnson, N. R. Ziemke, and 
J. J. Anderson 


Mr Schroepter j rot 
of Minnesota; Mr. Fullen 
Hormel & Co., Austin 
Minn.; Messrs. Johnson and Ziemke 
are Instructors in Civil 
of Minnesota: and Mi 
Project | ng? American 

Minneapolis, This is a brief digest of 
their paper presented at the 


nualkF. S.& 1, W. A 


ot oan 
Eng., Unis 
is Chemist 


keng., Unis 
\nder aon 
Meat Inst 


27th in 


meeting 


ILO tudies at the Geo \ 
Hormel & Co. plant, Austin, Minn 
were started in 1950 to provide data 
7 000 
gallons of packinghouse wastes per 


on the anaerobic treatment of 


day. Comparison of this process with 


howed 


mac 


conventional aerobic practice 
that further 
to learn the effect of organic loading 


tuche ; should he 


and detention period on the efficiene 


1955 
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vo 


of the anaerobic process. Additional 
studies on the removal of nutrients, 
deoxygenation constant of the ef 
fluent, the effect of nitrogen on 
long-time B.O.D. removals, heat re 
quirements of the process, and oth 

were initiated in 
For sludge separa 
was used 


er investigation 
(October 1952 

tion and removal fly ash 
veighting additive 
trom the Hormel plant 


is a 
kaw wast 
creened, Grit and grease are 
then circular clarifier 
having a retention time of 19 minutes 
ta flow of 2.3 mgd. This preliminary 
treatment followed by the pilot 
proper which 
holding tank 


in evacuation tank 


ire | i 
removed m a 


consists of a 


| ' 
pian 


quare a digester, and 
constantly 

pumping 
external heat exchanger 
in the dome of the 


contents are 
id heated by 


Lyige ter 


collected 
covered digester and is metered, The 


evacuation tank receives overflow 


quor trom the dige ter by means ot 


wcuum condition equivale nt to 20 o1 


more inches of mercury, The liquid 


wnward through the evac 


ac ait 


tanh 


ation an to a separation 


here tin eparation of solids is a 


complishe ludge solids are re 
» the digester and the liquid 


a trickling filter 


turned ti 
effluent flows to 
[he treatment proces is capable of 
hing Y5 per cent removal of 
B.0O.D, and 9O per 


uspended solids 


wasw 


ccompi 


‘ ‘ cent 


Pickle Liquor Disposal by 
Oxidation and Lime Treatment 
by Lorenz W. Heise and 

Milton Johnson 


Mr. Heise is Director 
and Mr 


upervisor, 


Production 
Johnson 1s Lab 
orator \ ©. Smith 
Corp., Milwaukee, Wisconsin. This is 
1 brief digest of their paper presented 
27th FS. & 1. W.A 
meeting 
S| LPHURK ACID is the most 
used in the metal 


common agent 


| aborator \ 


at tre innual 


fabricating industry to remove mill 
cale or iron oxide from steel surfaces 
The dilute acid reacts with iron, caus 
hydrogen which 


The scale may then 


release of 


ing the 
loosens the scale 
he rinsed away or dissolved 

The icid 


iturated with iron salts, ren 


solution eventually be 
Come 
dering it ineffective. Disposal of the 
waste acid constitutes a problem when 
streams and sewerage systems 


of handling this pol 


rie arby 
ire imecapable 
lution load 


The A, O Mil 


Smith Corp. in 


Water & Srewace WorxKS, FRBRUARY, 


TECHNICAL DIGESTS 


waukee, Wisc., uses a concentration 
of 5 per cent sulphuric acid at 135 
F for pickling. An increase in tem 
perature (to 150° F) is used to com 
pensate for weakening of the bath 
strength, until a low of 2 per cent 
acid strength is reached. The quantity 
of liquor to be disposed of at this 
plant exceeds five million gallons per 
yeal 

rhirty-six different disposal meth 
ods have been reviewed by this firm 
over a twenty-year period, resulting 
in the design of a waste treatment 
process using carbide lime—a waste 
by-product of the acetylene industry 
The system involves slurrying the 
lime with constant agitation in a 3,000 
gallon concrete tank. Compressed air 
is used to mix the lime slurry with 
the waste pickle liquor, maintaining 
7.0-8.0 pH in the reaction mixture 
Retention time is fifteen minutes, and 
95 to 98 per cent chemical reaction 
efficiency is achieved 

Sludge removed in the process is 
dewatered on a disc-type rotary vac 
uum filter, Filter cake is disposed of 
at the rate of two-hundred tons pet 
day \ portion of the hitrate is 
returned as make-up in the lime sump, 
the remainder being released to mu 
rik ipal sewers 

Che agricultural utility of the neu 
tral filter soil conditioner 


has been 


cake as a 


investigated with encour 


aging results 


W&SW 


Treating Electroplating Wastes 
In lon Exchange Units 


by T. J. Fadgen 


Mr. Fadgen is Chief Chemist and 
Metallurgist, Turnstedt Diy 
Motors Corp., Trenton, N. ] 
a brief digest of his paper presented 
it the 27th annual F. S. & I. W. A 
meeting 


W \TER conservation and pollution 
| identical 


, General 
| his 1s 


wrevention are basically 
problems, This is illustrated by the 
removal of chromium from plating 
means of and 
liquid waste 


rinse water by anion 
cation exchangers. The 
is deionized, and 97 per cent of the 
water received at the waste treatment 
plant is returned to the plating proc 
end point tor cation ex 


at 4.0 ppm as 


ess. The 
changers has been se 
calcium carbonate, while the end point 
for anion exchange units is set at 
+.0 ppm as sulfate 
have determined by 
error in an effort to operate as eco 


Regenerant levels 
been trial and 
nomically as possible 

Nickel, reclaimed as nickel sulfide 
is converted by acidification to nickel 


1955 


sulfate. The sulfate solution ts re- 
turned directly to plating baths, to 
make up water evaporation losses. 
Acid copper (acid-bearing copper sul- 
fate) is added to acid baths as make- 
up instead of acid. 


WwWe&sw 


Biological Treatment Applied 
To Industrial Wastes 


by Roy F. Weston and 
W. W. Eckenfelder 


Mr. Weston is Engr. in 
Charge of Waste Control, Atlantic 
Refining Co., Philadelphia, Pa., and 
Mr. Eckenfelder is a Partner, 
Weston, Eckenfelder and Hood, Inc., 
Ridgewood, N. J. This is a brief digest 
of their paper presented at the 27th 
annual F. S. & |. W. A. meeting 


San 


HIS paper is a progress report 
which discusses theories applicable 
to oxidative waste treatment. 

It is assumed that biological treat 
ment follows the laws of stoichio 
metric and thermo-chemistry. If 
nitrogen is present, it will be oxidized 
to nitrate: sulfur will be oxidized to 
sulfate. Organic matter, measured as 
B.O.D., is removed from wastes as 
a part of cell growth, as a portion 
of the carbon from the waste becomes 
biological cells and the remainder pro 
vides energy to sustain life and to 
permit synthesis 

The material balance chemical equa 
tions and thermochemical laws show 
that a definite ratio exists between the 
amount of B.0.D. removed, the por 
tion oxidized, and the portion syn 
thesized, for any given set of condi 
tions. The rate of reaction should be 
governed by the kinetics of cell 
growth and decay. It is assumed that 
the maximum rate of organic material 
removal occurs during the logarithmic 
growth phase. 

Cell material concentration should 
be expressed in terms of volatile 
solids contained in the reaction solu 
tion. In practice, the solution would 
be the mixed liquor of activated 
sludge or the forward flow plus re 
cycle of trickling filter operation 

The amount of B.O.D. remaining 
in the effluent per unit of activated 
sludge, for example, is equal to a 
constant times the applied loading pet 
unit of sludge concentration. De 
parture from this relationship indi 
cates that equilibrium has not been 
reached, or that there been a 
change in the system, If equilibrium 
has not been reached, the B.O.D. re 
moval efficiency 
applied loading increases 


has 


will decrease as the 


wesw 
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Scru-Peller pumps are designed specifically for 
pumping primary sludge, are positive in opera- 
tion and truly clog-proof. 

Continuous multiple shearing action is provided 
by stellited cutting edges of the screw and eight 
stellited cutting bars positioned in the screw and 
pump housings. 

Heavy-duty ball bearings at each end of the screw 
and impeller shaft eliminate strain and vibration, 
permitting pump to withstand sudden and severe 
overload shocks. 

Three of the 27 Scru-Peller pumps installed at the Hyperion 


Sewage Treatment Plant, Los Angeles, California. Board of 
Public Works and Metcalf & Eddy, Engineers. 


Write to Department G 


FLUSH-KLEEN 


More than 12,000 installed in 
lift stations, buildings and ships 


Flush-Kleen sewage ejectors can't clog because 
rags never reach the impeller. Specially designed 
strainers in the discharge line retain all coarse mat 
ter. Sewage flows over the strainer and through one 
of the pumps to the wet well. When the pumps 
operate alternately they pump only strained sewage. 
No rags or coarse material ever pass through the 
pump casing. Each strainer is automatically flushed 
clean during its pumping cycle. 


One of 11 Flush-Kleen sewage ejector lift stations installed in 
the City of Portland, Oregon. The discharge line has been cut 
away to show the strainer. These stations were designed by 
Stevens and Koon for the Engineers Portland Sewerage Project 
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Hee to motorysers 


New Mb-rage booklet 


PACKED WITH FACTS ABOUT 


VARIABLE SPEEDS 


Here's a booklet that presents startling facts about vari- 
able speeds, It tells how to apply U.S. Varidrive motors 
to your equipment, ways to get more productive man- 
hours, methods of improving quality of workmanship, 
more efficient plant operations, and lists savings you 
can make in power and payroll. This valuable engi- 
neering booklet is profusely illustrated in striking 
colors. It details latest improvements and shows how 
you can have speeds from 2 to 10,000 rpm at your com- 
mand. Illustrates 28 Varidrive models. 4 to 50 h.p. 
Request this amazing 16-page booklet for latest data 
on variable speeds. 


U.S. VARIDRIV 


—The miracle motor 


U. S&S. ELECTRICAL MOTORS inc. 
Les Angeles 54, Calif Milford, Conn. 


U. S. ELECTRICAL MOTORS INC, 
Box 2058, Los Angeles 54, Calif, or Milford, Conn. 


NAME 
COMPANY 
ADDRESS 


wasw 2 


ZONE STATE 
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| 
| 


W & SW 


Feb, 9-11—Indianapolis, Ind. (Lincoln Hotel 
INDIANA Section A.W.W.A. Sec’y, R. J 


Michigan Street, Indianapolis, Ind 


1330 W 


Becker 


Feb. 10-11 Ames, la 
American Pustic Works 
Carl D. Smith, Cedar Rapids, la 


AssoctATION (lowa Cha 


Feb 17 toston, Mass (Statler Hotel) 
New Enctanp Water Worxs Association. Se 
Knox, 204 Tremont Bidg., Boston, Mass 


Columbus, O. (Ohio State Uni 
(4th Annual Conference ) 
Columbus, O 


Feb, 17-18 
Onto Water CLinu 
neth W. Cosens, Ohio State Univ., 


Ken 


Director 


Feb, 22-25—Sacramento, Calif 
CatirorNtA Muwnicipan Utiuiries Association Ci 
Sec’y, F. V. Frey, Room 108, City Hall. Pasadena, Calif 


College Station, Tex. (Texas A & M) 
Works Association. Sec'y, V. M 
Austin, Tex 


Mar. 6-11 
Texas Water & SEWAGE 
Ehler, 2202 Indian Trail, 


Mar 7 1! Chi ago, Ii! (Palmer House 
NATIONAL ASSOCIATION OF Corrosion ENGINEERS. Sec’'y, A. M 
Campbell, 1061 M & M Bidg., 1 Main St., Houston, Tex 


Mar. 9-12—-Boston, Mass. (Sheraton Plaza Hotel) 
American Concrete Pree Association. Director, H 
Peckworth, 228 No. LaSalle St., Chicago, Il 


ward F 


Baton Rouge, La. (Louisiana State University 
Works SHort Course (18th Annual Di 
Public Health Eng. Dept. of 


Mar. 16-18 
Water & SEWAGE 
john H. O'Neill, Div 


New Orleans, Pa 


rector 


Health 


Mar. 18—Trenton, N. J 
New Jersey Sewace & Inpusteiat Wastes 
day meeting). Sec'y, M. S. Kachorsky, P. O 
ville, N. J 


ATION. (1 


Man 


Asso 


Box 766. 


(DeSoto Hotel 
Sec’y, N M. ce 


Mar. 21-23—Savannah, Ga 
SouTHEASTERN Section A.W.W.A 
245 State Office Bidg., Atlanta, Ga 


larne tte, 


( meversil 
InpusTRiAL Wastes Con 
Head, Dept. Civil 


Durham, N. C. (Duke 
Municipat & 
Prof. J. W. Williams 


University, Durham, N. ¢ 


Mar. 31-Apr. I 
FourtTH SOUTHERN 
Director 
Duke 


FPERENC?T 


I neimecring 


Bangor, Me 
Water Urinirtes ASsoctATIon 
Winthrop, Me 


Apr. 13 
MAINE 


15 Bowdoin St 


Sec’y. Earle A. Tarr, 


Apr. 13-15—Hutchinson, Kans. (Baker Hot 
KANSAS SECTION ,WwW.W A Sec’y, H W 


Cloud, Salina, Kans 


Bradley, 11' 


Apr. 13-15—Lincoln, Neb. (Cornhusker Hotel 
Nepraska Section A.W.W.A. Sec’y, E. Bruce Meier 
Nebraska, Lincoln, Neb 


s Hotel 


Apr. 14-16—Chandler, Ariz. (San Marc: 
Mees, Univ 


Agizona Section A.W.W.A, Sec’y, Q. M 
zona. 721 N. Olsen Ave., Tucson, Ariz 


s Hotel 
ASSOCIATION. Sec y 


Ariz 


Apr. 14-16—Chandler, Ariz. (San Marc: 
Antzona Sewace & Water Works 
tin M. Mees, 721 N. Olsen, Tucson 


(Quen 





Apr. 18-20—Quebec, Can. (Chateau Frontinac ) 
CANADIAN Section A.W.W.A, Sec’y, Dr. A. E 
Health, Parliament Buildings, Toronto, Ont 


terry, Dept. of 


Can 


Apr. 20-22—Buffalo, N. Y. (Statler Hotel 
New York Section A.W.W.A. Sec’y, 
Grand Street, White Plains, N. Y 


Kimball Blanchard, 56 


Apr. 27-30—Riverside, Calif. (Mission Inn 
CairorNiIA Sewace & InpusTRIAL WASTES ASSOCIATION 
1. C. Mallery, 4822 Dunsmore Ave., LaCrescenta, Calif 


Apr. 29-30—Butte, Mont. ( Finlen Hotel) 
Montana Section A.W.W.A,. Sec’y, A. W 
Dept. of Health, Helena, Mont 


Clarkson, 


May 4-6 
PENNSY! 
Dept 


Pittsburgh, Pa. (Hotel Webster Hall 
VANIA Section A.W.W.A. Sec’y, | 
of Health, Greensburg, Pa 


S. Morgan 


May 9-11—Latayette, Ind. (?’urdue LU niwersity) 
TentH Purpvue INousteiaA, Waste CONFERENCE 
fessor Don E. Bloodgood, Purdue University, W 


Pro 
Ind 


Director, 
Lafayette, 


May 19-21 
P AcIFK 
Room 305, 


Yakima, Wash. (Chinook Hotel) 
Nortuwest Section A.W.W.A 
City Hall, Spokane, Wash 


Sec’y, F. D. Jones 


May 25—Trenton, N. J. (Tentative) 
New Jersey Section A.W.W.A 
B. Tygert, Box 178, Newark, N. ] 


(Summer Outing) 


June 8—Bar Harbor, Me 
Marne Water Uritities Association 
15 Bowdoin St., Winthrop, Me 


Sec’y, Earle 





lune 12-17—Chicago, Ill 
AmericAN Water Works 
Convention). Exec.-Sec’y, Harry E. Jordan, 521 Fifth 
Avenue, New York 17, N. Y. (All reservations being 
cleared through A.W.W.A. office.) 


Association. (75th Annual 











lune 13-14—Albany, N. Y. (Hotel Ten Eyck 
New York Sewace & Inpusrriat Wastes Association. Sec’y, 
R. C. Sweeney, 21 No. Broadway, White Plains, N. Y 
(joint meeting with ) 


lune 13-14 
New 


set y, 


Albany, N. ¥ 
ENGLAND SEWAGE 
Stephen M 
dence, k | 


(Hotel Ten Eyck 
& InpustrRiaAL WaASTEs 
Hurley, Jr., 331 State Office 


ASSOCIATION 
Bidg > Provi 


22-24—Columbus, O 
Onto Sewace & Ino 
Ward | ( 


(Columbus, O 


| ure Deshler-Hilton Hote 
sTriAn. Wastes TREATMEN 


onrad, 301 Ohio 


r CON 
Departments 


PERENCI 
Building 


sec ¥ 


Aug. 15—Richmond, Me 
Maine Water Uricities Association 
15 Bowdoin St., Winthrop, Me 


Sec’y, Earle A. Tarr 


Aug. 22-24—State College, Pa. (College Dormitories 
PENNSYLVANIA Water Works Operators Association. Sec’y, 
R. Rupert Kountz, Penn. State University, State College, Pa 

(joint meeting with ) 

Aug. 22-24—State College, Pa. (College Dormitories 
PENNSYLVANIA Sewace & InpusTRIAL Wastes ASSOCIATION 
Sec’y, B. B. Bush, State Dept. of Health, Kirby Health Center 
Wilkes Barre, Pa 

Sept. 7-9—-Saranac, N. Y. (Saranac Inn) 

New York Section A.W.W.A 

Grand St., White Plains, N. Y 


Sec’y, Kimball Blanchard, 56 


Sept. 7-9—Fort Dodge, Ia. (Hotel Waukonsa 
lowa Sewace Works Association. Sec’y. L. F 
South 15th Ave., Marshalltown, la 


Skorczeski, 207 


Sept. 12-14—Lexington, Ky. (Phoenix Hotel 
KENTUCKY-TeNNeSSEE INDUSTRIAL Wastes & foray Works 
Association. Sec’y, S. Leary Jones, 420 Sixth Ave., Nashville, 
Tenn 








STOP 


VALVE CORROSION 
.-- af lower cost 


For handling most corrosive 
fluids, there's an Ace hard 
rubber, rubber-lined or plastic 
valve that will stop corrosion 
failures without costing you @ 
fortune. Check this partial list: 


Plastic Diaphragm Valves 2" to 2” 
Rubber-Lined Gate Valves 2” to 24” 
Rubber-Lined Diaphragm Valves 1" to 14” 
Rubber-Lined Check Valves 2” to 24° 
Hard Rubber Plug Valves 4" to 5” 
— plus bibb cocks, ball check valves, 
float valves, etc. 


For lists of chemicals that can be handled and 
other details write today to: 
AMERICAN HARD RUBBER COMPANY 
93 Worth St., New York 13, N.Y. 


uality rubber and plasty 


Manufacturers of 
processing equipment since 1852 


fAiuid handling « 


ACE rubber and plastic 
Gp” processing equipment - since 1952 








MERIT PROVEN in MANY INDUSTRIES 


Aurora Non-Clog Pumps are available in both vertical and 
horizontal types—aend are widely used in industry for handling 
liquid products, particularly heavy liquids and liquids con- 
taining solids. Also used for industrial by-products, semi- 
solids, wastes, municipal sewage etc. For impressive specifice- 
tions and design features ask for BULLETIN 121-C. 


DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP opivision 
THE WEW YORK AIR BRAKE COMPANY 
G8 LOUCKS STREET AURORA - ~——(ff) 
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RESEARCH 


EXPLORATION 


SERVICE 
DRILLING 


ack the man from oyu 


he offers a 
complete package! 


There is no “buck passing” on a Layne job. From exploration to 
continuing, ever responsible service, Layne offers undivided 


responsibility on every job Layne undertakes. 


This completeness of Layne service is one major reason why 
Layne has been the selection of so many top flight industries. 
And that over all responsibility is just as important to munici- 


palities, large and small, as to agriculture. On anything that 





relates to any phase of water—‘“ask the man from Layne.” 


Layne Associate LAYNE & BOWLER, INC. 


Companies Througho Memphis 8, Tennessee 
the it of d 





Sept. 12-14—Lexington, Ky. (Phoenix Hotel 
Kentucky-TenNnessee Section A.W.W.A 
Finney, Jr., 553 S. Limestone St., Lexington, Ky 


Sec’y, ]. Wiley 

Sept. 14-16—Flint, Mich. (Durant Hotel) 
Micuican Section A.W.W.A., Sec’y, T. L 
Dept. of Health, Lansing 


Vander Velde, State 


Mi h 
| 





New ENGLAND WATER Works ASSOCIATION Sec’y, Jos 


Sept 18 22 l ake Placid, N y (Lake Plac id ( lub) | 
C. Knox. 204 Tremont Bldg., Boston, Mass 








(New House 


M. E 


Sept. 21-23—Columbus, O 
A.W.W.A. Sec’y 


(JHIO SECTION 
& Light Co., Wilmington, O 


Druley, Dayton Power 


Wis Hotel Schroeder 


Sept. 21-23— Milwaukee, 
A W.W.A. Sec’y, Leon A 


WISCONSIN SEecTION 


Hall, Madison, Wis 


Smith, City 





imbassador Hotel) 
Wastes ASSOCIA 
Wisely, 325 Illi 


Atlantic City, N. J 
Sewace & INDUSTRIAI 


Sec’'y, W. H 


Oct. 10-13 
FEDERATION OF 
rion. (Annual Meeting) 


nois Bldg., Champaign, II! 


(joint meeting with ) 
Atlantic City, N. J. (Ambassador Hotel) 


Sewace & Inpustria. Wastes ASSOCIA 
Kachorsky, P. O. Box 766, Manville 


Oct. 10-13 
New Jersey 
rion. Sec’y. M.S 


N.J 











ict. 12—Norridgewock, Me 
Marine Warer Utiuities Assoc! 
15 Bowdoin St Winthrop, Me 


sTIon. Sec’y, Earle A. Tart 


ict. 16-19—San Antonio, Tex. (Gunter Hotel 
SourHwest Secrion A.W.W.A. Sec’y, Leslie A 
inson Memorial Auditorium, Little Rock, Ark 


Jac kson Rob 


et. 19-21 Des Moines, la 
lowa Section A.W.W.A 
Bldg., Marshalltown, la 


Pedersen, Municipal 


Sec’y, H. V 


ict, 20-21—Clarksburg, W. Va. (Waldo Hotel 
West Vircinita Section A.W.W.A, Sec’y, 
State Dept. of Health, Charleston, W. Va 


Harry K. Gidley 


ct. 20-22—Atlantic City, N. J. (Madison Hotel 
New Jersey Secrion A.W.W.A. (Fall Meeting) 
Tygert, Box 178. Newark. N. ] 


Sec’y, ©. B 


ict. 24-28—New York, N. Y. (Hotel Statler 
AmerRICAN Society or Civi Encrngers. (Annual Meeting) 
Sec’y. Wm. N. Carey, 33 West 39th St., New York, N. Y 

ict. 25-28— Sacramento, Calif Senator Hotel 
CaLirornta Section A.W.W.A. Sec’y, Henry | 


Manzanita, Pasadena, Calii 


Jerauld, 1040 


be announced 


Oct. 26-28—Washington, D. C. (Hotel to 
Carl J. Lauter, 6955 


CHesapeake Section A.W.W.A, Sec’y 
33rd St., Washington, D. ( 
Miss 


SECTION 


Montg 


(Buena Vista Hotel 
\ W.W.A. Sec’y 


omery, Ala 


ct. 30-Nov. 2—Biloxi 
ALABAMA-MISSISSIPP! 
White, 537 Dexter Ave 


Charles W 


Nov. 3-5—Richmond, Va. (Jeffer Hotel 
Vincinta Section A.W.W.A. Sec’y, |. P. Kavanagh 
Roanoke \ i 


213 Caritor 


Terrace Bldg 


Nov. 6-9-—Orlando, Fla. (// ots ¢ announced 
Forma Section A.W.W.A. Se Harvey 1 


2328, Jac ksonville I la 


P.O. Bo» 


’ 
KALE S 


Nov. 14-16 (Place not selected 
Nortu Carouina Section A.W.W.A. Sec’s 


1615 Bickett Blvd., Raleigh, N. ¢ 


Wilber E. I 


ludttorium 
(83rd Annual Meet 
1790 Broadway 


Mo. (Muni ipal 
ASSOCIATION 
Atwater 


Nov. 14-18—Kansas City 
American Pustic Heatta 
ing). Exec.-Sec’y. Dr. Reginald M 
New York, N. ¥ 


Dec. 14—Augusta, Me 
Maine Water Utiuities Association 
St.. Winthrop. Me 


Sec'y, Earle A 


15 Bowdou 


by years of 


use under 
the most 


gruelling 
conditions ! 


Type “'U"’ Cless V8 WEINMAN Shaft. 
Driven Vertical Centrifugal Pump 


type “U” vertical 
. NON-CLOGGING PUMPS 


Efficient and dependable under 
the heaviest loads, Weinman 
Type “U" Non-Clogging Cen- 
trifugal Pumps easily handle 
liquids of varying viscosity, 
plus those containing ex- 
tremely large amounts of for- 
eign material suspended in 
sludge form. The non-clogging 
operation of Weinman Type 
“U" Pumps is especially val- 
uable when large solids or 
masses of flocculated sediment 
are being carried 
Where pumps of 
complete reliability 
and proven per- 
formance in han- 
dling turbid liquids 
are required, there 
you will find Wein- 
man Type “U” Cen 
trifugal Pumps 
the Class VB, ideal 
for dry-pit installa- 
tion, driven by flex- 
ible extension shaft; 
the close-coupled 
Class VM, with low 
level suction con- 
nection and high- 
mounted motor, or 
the column-sus 
pended Class VS, 
for submerged serv - 
ice. In addition, the 
Class B and Class 
M are available 
when horizontal 
types are preferred 
with motor, belt 
or close-coupled 
motor drives 


Write, wire or phone 


The Ty Mettical Cen- 
trifuge!l Pump ts ial in construction 
details with the Class VB except 
thet impeller is carried on moter shoft 
Either requires tess leer space for 
mounting than herizental designs, allow 
ing comperable sevings in foundetion 
costs 


Representatives in principal cities 
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e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 


New Equipment 


Adjustable 
improve pet 


seT VICE life 
new nozzle 


formance while removing a wide va 


riety and size of foreign matter from 
large volumes of liquids 
This type of filter is being used by 
to permit direct intake of raw 
such SOUTCES aS lakes, 
lesigned 
up to 1275 
of filtra 


(230 © »S 


trom 
and well The newly « 

Klean has a capacity 
(,?M and a range of de 


0025" to 


‘Tee 
tron 030 
1) (ther designs are available 

upacities to 15,000 GPM 


of filtration 


witl 


itive devret 


Low-Cost pH Meter 


201 


York 
Model 


poration, New 


unced a new 


sible 


no dials 


ct readings are po 
as there are 
to hold and the con 


ope rating instriic- 
| 


| pane! 


ed on the 

one-stage ampliher, 
type, comprising two 
in balanced circuit 


| 


iled for freedom from 


contained in easily 


tig-in unit 


Telemetering For 


Water and Sewage Plants 
203 


the 
ivher than better-grade 


the company price 
ets and ts just as 
\utomatic Control 

Paul, Minnesota, has developed a new 

and simple telemetering system where 


Water and Coolant ~~ ; 
System Filters [his telemetering system is the 


Company, ot 


two wires do the work of sixty 
rst 
one ce signed exclusively for the auto 

202 
matic remote control of municipal and 
water and 
It is called \utocon 
It provides transmission for up to 
thirty propor 


tional signals in either direction be 


\leriden 


new cle 


neering Corp industrial 
that 


ot the 


sewage equip 


innounced ment lelestep 


matler unit ( um 


lters have increased sery control or continuous 


mproved pertormance 


transmitter and one or more 


receivers to 


iwnisatop teed, balanced tween a 


zie which has had an distances between 


hela 


two 


span 


wccumulated operating 
\ccording 
to engineers of the Company, the new 
design of the 


hydraulically 


experi outlying deep wells, reservoirs, treat 


ence of about vears ment basins, elevated storage facili 


ties and central control centers 
lelestep control is effected using 

\utomatic Control Company custom 

systems which provide float, pressure, 


backwash nozzle witl 


halanced discharge re 


duces bearing and motor loads, result 
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bubbler or probe sensing device Ss, to 
gether with alarms and other protec 
tive equipment. It uses Dt 
reduce and eliminate 
capacitive effects in transm! 
\utocon 


) 
20 


signals to 
and 
ssion lines. 
ised 


larger. Leased tele 


inductive 


leleste ») can hn with 
wire of 
phone wires or private cables are nor 
mally used 

( Jutstanding features of the 
and employs only 


stem 
are: it is simple 
very elementary electrical principles 
easily understood by plant personnel ; 
it is easy to maintain because it uses 
only 
it provides multiple continuous pro 


basic components and circuits; 
| 

portional signal transmission in addi 

tion to multiple control signal 


mission 


trans 











Pipeline Ditcher 
204 


Find 


has an 


Gar Wood Industries, In« 
Division, Wayne, Mic! 
nounced a new pipeline and utility 
ditcher, the Buckeye model 315 

The Buckeye 315 is a heavy-duty, 
wheel-type ditcher | for 
digging ditches $s-country 
pipelines for oil and gas, as well as 
storm 
and systems, 
and telephone cables and 
and building foundations and foot 
ings 

It is designed to dig to a maximum 
depth of 6’ with widths of cut vary- 
ing from 24” to 40” in steps of 2” 
he machine has 8 digging speeds 
forward, from 1.37 to 20.49 feet a 
minute. Independent and 
crawler speeds make the machine 
exceptionally flexible, maxi 
mum or minimum speed of either 
is available with maximum or mini 
mum speed of the other 


lay 


designe: 
for cr 
sewers, lines 


main sewerage 


water mains, electri 


conduit, 


wheel 


since 
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New Valve Eliminates 
Causes of Valve Failure 
205 
Richmond Foundry and 
Richmond, Vir 
new and 


Ostlind 


lhe 
Manufacturing Co., 
ginia, is now producing a 
improved version of the 
\ alve 

Re-( 
valve, they 
failure by causing 
rapidly at the 
Foreign particles are thrown 


istened the Gyroseal”’ 
causes of 
the 


moment of 


eliminate the 


valve disc to 
rotate 
closure 
off by centrifugal force and the tur 
hulence created keeps the particles in 
suspension while the disc is gently 
polished against the seat 

lat simpler in con 
struction original valves 
feature, “Gyroseal” 
last 
repair and are simple to repack 


stronger yet 
than the 
hav Ing this 


valves are said to longer, need 


' 
i@ss 


New Flow Meter For 
Sanitary Engineers 
206 

eapolis- Honeywell, Industria] 

Philadelphia, Pa., 

float-actuated 

company 


Mint 


Division has an 


nounced that a flow 


made by the has been 


redesigned 


meter 


to meet measurement and 


control needs of sanitary engineers 


hy proper sé lection of cams and 


floats the used to meas 
Par 
shall flumes and other open channels 


meter can be 


ure flow rates through weirs, 


The meter combines recording, indi 
| 


cating, and totalizing functions in a 


single instrument and is capable of 
holding its calibration indefinitely. It 


may include pneumatic control and 


transmission 
Applica 


model range 


tons lor the redesigned 


from flow measurements 
in sewage and water plants to meas 
sand during 


filtration 


urement of expansion 


backwashing in water 


plants 


New Packaging For 
Lab Filter Papers 
207 


Eaton-Dikeman Company, Filter- 
town, Mt. Holly Springs, Pa., 
developed new packaging for 
laboratory filter papers 

The new package design permits 
the container to hold 200 discs, in 
stead of the traditional 100 rhe 
package has a high identification value, 
is dust and moisture proof and has 
reduced the price of the filter papers 

The Lab-Pak 200 is being offered 
in diameters of from 7.5 to 25.0 cm., 
and in six different grades. More than 
60 grades are regularly stocked, and 
both regular and special filter papers 


has 
their 


ire available in every size and shape 





New B.O.D. Incubator 
208 

Fisher Scientific Company, Pitts 
burgh, Pa., has announced the produc 
large incubator that 
places temperatures from 5° to 50% 
held to within | 

he incubator is an 8.3 cu. ft 
and holds up to 160 standard-size 
300-ml B.O.D. bottles. It maintains 
the 20°C temperature specified by the 
American Public Health Association 
lor measurement ot bio hemical oxy 


tion of a new 


size, 


gen demand even though the labora 
tory temperature soars to a mid-sum 
mer 100°F or drops toward freezing 
in winter 

Below temperature, the re 
the cabinet to the 
required temperature and a heating 
circulating unit acts as a regulator. 
Above room temperature, the thermo 
stated 
temperature 


room 


cools 


Irigerator 


heater maintains the desired 
inactivated in the 
refrigeration compartment at the same 
time that B.O.D. bottles are incubated 
at 20°C in the cabinet. And the floor 
of the cabinet is available for storage 
at all times 


Cultures may be 
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Catch Basin Cleaning 
Attachment 
209 

Pippin Construction [quipment, 
Inc., White River Junction, Ver 
mont, has developed a Catch Basin 
\ttachment for the Pippen 
vator The attachment 
oped to filla need for a fast, inexpen 


Eexea 
was devel 
sive method of cleaning catch basins 
which will not tie up a large invest 
ment in single purpose equipment 

This attachment mounts on a 
standard Pippen Excavator. Maxi 
mum is achieved through 
complete hydraulic control, With the 
dipper stick of the Excavator fast 
ened in position, it’s hydraulic cyl 
inder is to operate the 
and sheave mechanism which lowers 
the orange peel bucket to a 
mum depth of 19% feet 
ground The bucket, 
and closed by a double acting cylin 
filled 
ground for 
into a truck 


ethciency 


used cable 
maxi 
below the 
level opened 


der, is easily and raised to 9 
feet 


rectly 


above loading ct 











New Labeling and Packaging 
for Plastic Pipe 

210 

Plastics Co., Colum 
announced the 
plastic pipe is 
available in the new dispenser carton 


| he y aradle y 
ohio 
“Pressurated”’ 


bus. has new 


now 


1955 
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The new piping is made with Aytomatic Pump Control A bubbler tube in an intermediate 


pressure ratings of 75-, 100-, 125-lb. Fg, Sewage Plants tank senses fluid level changes and 
; activates a series of pumps in needed 


in size through 2 inches, The spec 211 

sequence to keep the fluid level uni 
form. According to the company, 
this system, gives unsually high eco- 
nomy in the operation of pumps as 


a result of its sensitivity because no 


tamped on every length of pipe age treatment 
The system includes primarily an "ore pumps are in operation at any 


IT he new cardboard dis ensing , . 4 a “ 
i > extremely sensitive sensing dia one time than are absolutely neces 
carton improves both stocking and \”" 


hragn 
handling It contains 100-ft. coils o ee ] 
.751h P sad floating contacts which feeds pres 
Ot 4 i re uratec pipe in 


ihed working pressure is the same in Automatic Control Co., St. Paul, 
all sizes. Kach is guaranteed to with Minn., has developed a system of 
tand the working pressure at which it accurate automatic controls for the 

rated and the pressurating ts use with multi speed pumps in sew 


in diameter, with free sary 


' sure change information into a con 
1, and 14 inch sizes, All cartons tinuous balance amplifier. Less than 
ire labeled as to size and pressure rat '~ inch change in water level is suf 
ing and a heavily imprinted circle can ficient for this spec ial Bubblitrol sys 
be cut out of the reverse side of prac 7 tem to sense and send signals calling 
we tor easy dispensing for appropriate action 


For water works New Wrist-Action 
Dipper for Hydrohoe 
212 


service...specify 
AWWA standard Bucyrus-Erie Co., South Milwau 
kee, Wis re a ne 


, has developed a new Hy 


butterfly drohoe attachment with wrist action 


to increase the utility and speed of 
valves... the H-3 Hydrohoe—its all-hydraulic 

dragshovel 

‘Lhe new Hydrohoe retains the basic 
advantages of the standard model but 
introduces a new additional digging 
force through a dipper that rotates in 
a vertical plane through an are of 65 
degrees from a position of 25 degrees 
ahead of the handle to 40 degrees he 
hind it 

The new dipper not only provides 
increased digging force, but also les 
sens spillage and improves ranges for 
clean dumping into trucks. It can dig 
vertical or undercut walls and trenches 
actually deeper than they are long. In 
addition, the operator can change the 
pitch or rake of the dipper teeth dur 
ing the digging arc for the best cutting 
angle and can pry out rocks or expose 
pipe with less danger of pipe damage 

When the dipper is rotated simul 
taneously while the digging ram is ex 

ss by tended, the combined effort produces 

about 38 hp at the dipper teeth and a 


Bullders-Providence 50% increase in digging power (up to 


350 Harris Ave., SIX tons of tooth force) may be ob 
tained. The hydraulic ram controlling 


Providence 1, R. |. the wrist action is powered by the 
pump which normally supplies the 


swing bank 
Air Supply Filter For 


Pneumatic Instruments 
213 


B | L D) E R S - P The Foxboro Company, Foxboro, 
Mass., has developed a compact au 
IS'ION OF B-I-F INDUSTRIES, INC. filter, designed to prevent dirt, oil, 


OCR (HOM FOUNOEY © PROF ORT ONEeaS MC. © OMEGA MaCwineg CO (¢ ontinued on page v5 1) 
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Write today 
for detailed 
information 


.»eproves their economy in municipal service! 


B Resees figures show you the kind of 
economy many municipalities enjoy 
by using Le Roi power: 

On a 221-hour test run in Oklahoma 
City, two standby pumps powered by 
Le Roi L3460’s.. 

... pumped an average of 7677 GPM each 

..used only 990 cubic feet of gas per 
million gallons 

.. used only .43 gallon lube oil per mil- 
lion gallons pumped. 

Engine operating costs were about 
one-half of the 760 KWH per million 
gallons required to pump by electricity 


That's the kind of performance that 
saves money for taxpayers! 


One of the underlying reasons for the 
economy and dependability of Le Roi 
engines is the fact that they are built by 
a manufacturer who concentrates ex- 
clusively on heavy-duty engine design. 


Give your community the advantages 
of Le Koi power. Le Roi engines are 
available in sizes ranging from 20 to 
600 hp — custom generator sets in sizes 
from 50 to 300 KW, They operate on 
no-cost sewage gas, natural gas, butane, 
or gasoline. 


Bi Vivision of ¥ eens Air Brake Co, 





tee 


24 (OmPennoe 


tee * ie rh 4 4B « She 


out 18 Comme Ce 


twormes are foe. (> Osean 


Water & Sewace Works, Freervuary 





(Continued from page Y5A) 
ind other foreign matter from 
instruments. 


water 


entering pneumat« 


Che new filter consists of four ma 
a top cap with supply 
chamber 


bottom: a 


’ 
jor element 


arid outlet connections: a 
with a 


resin 


drain cock at the 


filtering sleeve; 


mpregnated 
vater baffle. The unit measures 
A” by 4%” 
d in a supported line or 


ind : 


ipproxi 


i rretuinte 


ately & and can 


holted to a or panel 
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the filter and leaves through the out 
let port. Moisture drops to the bot 
tom of the chamber and is easily 
drained off or blown out through the 
drain cock. The filter sleeve, of mois 
ture-resistant cellulose, removes par 
ticles as small as 40 microns. It is in 
expensive and can he easily cleaned 
or replaced 

Filter capacity is 4 cfm of air on 
gas; sump 
cubic inches; filtering 
square inches ; and maximum working 


natural capacity is 12 
12 


areca, 


pressure, 150 psi. Supply and outlet 


air enters through the inlet 
”* 7 
connections are 4” NPSF 


Suppl 
port trikes a baffle plate on the cap, 


entet the chamber, passes through 


LimiTorque Value Controls 
214 

Philadelphia Gear Works, Vhila 
delphia, Pa., has developed the new 
SMA-00 and SMA-000 LimiTorque 
Valve Controls that answer the long 
felt need for a motorized valve oper 
ator for small valves ranging from 
14” to 8” part diameters. These new 
Motorized Valve Operators may be 
controlled electrically from any con 
veniently located pushbutton station. 
In case of power failure, a handwheel 
is incorporated in the control unit for 
manual operation if necessary. Size 
for size these new LimiTorque Con 
trols furnish more stem torque, and 
have greater capacity than any valve 
control now in service 

As the name implies, “LimiTorque” 
limits the amount of torque applied 
to valve operating parts. Also the 
amount of torque or stem thrust may 
be accurately adjusted for varying 
service conditions through a microm 
eter type “torque switch.” 

These new LimiTorque Controls 
offer a new and more economical 
method of motorizing gate, plug, and 
butterfly valves, 


Replaced in less than half an hour 
WITHOUT EXCAVATING 


The Mathews Modernized Hydrant is the leader in its 
field because it is simple in design and quickly accessible 
for repair or replacement. Here are some of the out- 
standing features of the Mathews Modernized Hydrant. 


The ® Berrel. Contains all working parts and can be 
replaced with another in jig time without excavating. When 
the hydrant is broken in a traffic accident, fire protection is 
interrupted for less than 30 minutes! 


Compression-Type Main Valve. The Mathews Hydrant uses 
water pressure to help tighten the valve. No leaks, even when 
the hydrant is bowled over by a truck. 


Stuffing Box Plate. Cast integral with the nozzle sec- 
tion, eliminates an extra part and a flange joint. A 
stronger, safer, leakproof construction 


Operating Thread. The stuffing box plate prevents 
water and sediment from reaching the operating 
thread. No rust can form. No ice can jam it in cold 


weather Standardized Belt Conveyors 


And all these other quolity features: Head turns For “Short Haul” Needs 
360° simply by loosening bolts * Replaceable head ¢ 215 

Nozzle sections easily changed ¢ Nozzle level can be 
changed without excavating * Protection case of 
“Sand-Spun”™ cast iron for strength, toughness, elas- 
ticity * A modern barrel makes an old Mathews 
good as new * Mechanical joint pipe connections 
optional 


Barber-Greene Company, Aurora, 
Illinois, has announced a new stand 
ardized, belt conveyor for “short 
haul” requirements. Units of the new 
series are called “Transfer Con- 
veyors.” 

Heretofore, under 40 
feet in length have either been made 
up from components designed for 
higher horsepowers than needed, or 
have had to be specially designed. 

To solve this problem, Barber- 
Greene has designed standardized 


conveyors 


MATHEWS HYDRANTS 


Mede by 8. BD. Weed Compeny 
Public Ledger Building, Independence Squore 
Philedelphia 5, Pa. 
Manufacturers of “Sand-Spun” Pipe (contrifugelly cast in 
send molds) and &. D. Weed Gote Valves 


Send fer this 60- 
peee cotelesg. tt 
containa full infer 
mation ebovt the 
8. D. Weed line of 
Cast tron Pipe, Fire 
MHydreantes, ete 
Valves, end Hy 
droviic Machinery 
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components for the short conveyor 
range. These components may be as 
sembled to form conveyors ranging 
from 8&8 to 44 feet in length, in mere 
ments of 1 foot 

Mounted on a 5 inch channel trame, 
the “Transfer Conveyor” is availabl 
n 18, 24 and 30 inch belt widths and 
im ie ngths as already specified Units 
up to 20 feet in length are shipped, 
completely factory assembled, except 
for carriers and belt 

Being of channel frame construc 
tion, the “Transfer Conveyor” can be 
used in underground imstallations or 
elsewhere where headroom is limited 
\t the same time, its construction ts 
sturdy and the conveyor can span up 
to 15 feet between supports 


Heavy Duty Line Construction 
And Maintenance Body 
216 

Morvysville Body Works, Rover 
town, Pa., has announced the addition 
to their line of a new Heavy Duty 
Municipality Body for water and gas 
line construction and maintenance 
work. Designed for chassis rated 
to 2 
an overall length of 13 feet, with a 
CA dimension of 108”, and a 4-man 
crew compartment 

Interior features include deep 


tons, this new service body has 


lipped stowage shelves running across 
the front and along each side of the 
main compartment; choice of double 
drum winch or air compressor; reat 
door with window; and, forward, a 
+-man crew compartment with two 
porthole type windows 

I-xterior features include: two sec 
tion sliding roof ; ladder hooks ; hand 
grips ; rear step ; towing hook ; thread 
ing machine; derrick poles; and det 
rick pole mounting brackets. In addi 
tion, there are sixteen, weathertight 
exterior compartments, each fitted 
with individual tumbler type locks 

For safety, all compartment doors 
have recessed spring loaded latches 
Those doors with vertical hinges are 
hinged at front, so that if not prop 
erly latched, they will not blow open 
when the truck is moving. Compart 
ment doors opening from the top 
(horizontal hinges) do not have stop 
per chains,—thus, the truck cannot 
be driven off with these doors hang 
ing straight out, a law in some states 


let this free book show you... 


HOW to get tighter sewer joints 


You can 

meet 

the lowest 

infiltration 

require- 

ments. This 
eucssi tt canrnrenne GUMRAAY free book 


one 1008 
sennens COOPO0RRS o08 peurice to eaeonrey “ 


gives you 
the answers! 
WHAT Presstite’s famous 3-step sewer joint sealing system is 
HOW .. apply these materials in three fast, simple steps. 


WHERE Presstite’s sewer joint sealing system has already 


proved successful under all types of conditions. 


WHY the Presstite system is superior to other materials for 


securing extra-tight, dependable sewer joints. 


20 pages full of photos, figures, laboratory data and 
specifications that will give you a proven system for 


tighter sewer joints. 


PRESSTITE 


Presstite Engineering Co. 

3780 Chouteau Ave., St. Louis 10, Mo. 

Please send me my free copy of the new Presstite book 
3 Steps to Tighter Sewer Joints. 

Name 

Firm 

Address 

City 
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Variable Capacity-Variable 
Head Pump 
217 

Manufactur ing 


All ( halmers 


Hlere is another example of the 
rowing, world-wide acceptance of 
the Centriline Process! In 
a total of 


Manchester England 


13.000 feet of 48”, 90” and 90” 
sew steel pipe is currently under 
ontract to be centrifugally lined 
with cement mortar, Centriline in 

conjunction with John Mowlem 


the entire 


is handling 


& to London 
project” for 
Manchester Corporation 


Water Works 


3,500,000 FEET OF EXPERIENCE 


4—— CENTRILINE CORPORATION 


4 subsidiary of Raymond Concrete Pile Co 


CEMENT-MORTAR 
LINING OF 
PIPES IN PLACE 


Water & Sewack WorKS, FeBRUARY, 


140 CEDAR STREET - 


Branch Offices in Principal Cities 
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Company, Milwaukee, Wis., has de 
veloped a new variable capacity-vari 
able head centrifugal pump (Type 
ACAP) for use in handling any con 
sistence from water up to 5 per cent 
paper pulp under varying capacity 
and head conditions 

The new pump consists of an in 
ternal by-pass bolted directly to a 
remachined single-suction centrifugal 
Che power requirement is al 
over the entire range 


pump 
most constant 
ot operation 
The new unit resembles a standard 
single suction pump with an extension 
bolted in place. Circular 
the operating mechanism is used to 


motion on 


On this project, brand new steel pipe 
is being Centrilined to guarantee 
indefinite pipe life. But Centriline is 
just as effective on old pipe 
tuberculation and corrosion are 
eliminated forever small holes are 
sealed .. . flow capacity is increased 
pumping costs lowered and the pipe 
is given a complete new lease on life 
Follow the lead of water works officials 
around the world by turning to 
Centriline for the solution to 


your pipe problems 


NEW YORK 6, N.Y. 


of the United States and Abroad 
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change the clearance between a re- 
volving impeller and a stationary 
wear plate cylinder, thereby control- 
ling the flow from the discharge noz- 
zle of the pump by by-passing fluid 
within the pump. 

Design of the new pumps gives a 
capacity range of 0 to full rating, and 
on pumps up to 35,000 gpm and heads 
from 15 to 100 feet with other vari- 
ations possible 


World’s Largest Ditcher 
218 

Gar Wood Industries, Wayne, 
Mich., is designing the largest ditch 
ing machine in the world, capable of 
digging a ditch 15 feet wide and 30 
feet deep. 

The new giant digger, Gar Wood 
Buckeve Model 435, will be used to 
excavate intercepting and outfall 
sewer trenches, water diversion aque- 
ducts and other large ditches. It will 
sell for about $100,000, approximately 
50% less than the conven 
tional excavating equipment now used 
for this ditching work 

Overall approximate dimensions of 
the new ditcher are: Length, 81 feet; 
height, 15 feet; width, 12 feet, ex 
cluding the dirt discharge conveyor. 
Its estimated weight will be 65 tons 
The big ditcher will be built at Gar 
Wood's plant in Findlay, Ohio. 

The machine will be crawler 
mounted at the digging end and sup 
ported by rubber tired wheels in 
front. Two diesel engines with torque 
converters will supply power to the 
crawlers and the digging drive. Hy 
draulic power steering will be another 
feature 


cost of 


Combination Colorimeter- 
Spectrophotometer 
219 
sausch & Lomb Optical Co., Roch 
ester, N. Y., has announced a com- 
bination colorimeter and spectropho- 
tometer which produces high wave 
length accuracy and spectral purity 
through use of a diffraction grating. 
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Called the Spectronic 20 because of 
its 20mmu band pass, the instrument 
is designed for speedy, simple opera 
tion for laboratory technicians who 
need use only two control knobs in 
making routine colorimetric analyses. 

It also offers flexibility and a high 
degree of accuracy to research and 
quality control people concerned with 
the more complex analyses of spec 
trophotometry, the company said, 

The Spectronic 20 analyzes any 
liquids or solids which transmit light 
by subjecting a sample to light of 
specified wavelengths. The degree of 
light transmittance is registered on a 
double scale, where readings may be 
taken in terms of either transmittance 
or optical density 

The operator can adjust the dif 
fraction grating for any wavelength 
in the entire range of the instrument 
by turning a control knob, without 
being limited to available filters. 


Water Hammer Shock Absorber 
220 

Josam Manufacturing Co., Michi 
gan City, Ind., has developed a new 
Shock Absorber that promises to end 
the annoying problem of water ham 
mer in pipe lines 

The new Josam Shock Absorber 
has a specially milled Flex-lastic in 
sert and the compression molded tube 
in the steel shell of the Shock Ab 
sorber, the thrust and impact of the 
water entering the tube expands it 
against the insert until the energy 
caused by the pressure is dissipated 
As the shock recedes, the Flex-lastic 
tube and insert regain their original 
form, ready to receive the next shock 
impulse 

The Flex-lastic tube and insert 
never reach their elastic limit regard 
less of the shock to which it is sub 
jected. Under accelerated and fatigue 
tests equal to several lifetimes of use 
the new Shock Absorbers have with- 
stood maximum distortion, maximum 
aging and tensile strength, whereas, 
in the relief devices now in use, the 
expansion to dissipate the shock must 
operate within the physical limits of 
the metal or fabricated joint without 
distortion beyond the possible recoil 
to its original shape 


Manhole Vault Heater 
221 

Perfection Stove Company, Cleve 
land, Ohio, has available a compact, 
portable heater for heating manhole 
vauits during cold weather work 

Che unit, Model 600, produc es 60,- 
000 Btu's of heat per hour and weighs 
only 114 pounds including the fuel 
for five hours service. It burns fuel 
oil or gasoline at temperatures as low 
as minus 70° F 
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12 REASONS WHY 
YOU SHOULD BUY AND USE 


COlW-PRICED 


HOMESTEAD 


VELA : 
PLUG VALVES _ 


5 


AVAILABLE 
IN 100% 
PIPE AREA 
AND 
VENTURI 
PATTERNS 





\ 
Insist on 100% pipe crea HOMESTEAD LUBRICATED PLUG VALVES 
to avoid costly pressure losses. If a slight restriction is unimportant, 
worthwhile savings can be made by using our Venturi type valve. 
Your choice of ports is only ONE REASON WHY you should buy 
and use, low priced HOMESTEAD LUBRICATED PLUG VALVES. 


HERE ARE ALL TWELVE 
Reintorced Teflon packing ring 7. Extremely close tolerance between sealing sur 
faces 
8. Triple head-seal with Lubricant and Teflon 
Packing ring 
Plug floated on Tefion surfaces 


Completely controtied high-pressure lubricant 
system 
100% pipe area and venturi patterns. 


No spring torsional stress 
10. Leak-proof, double-ball-and-lubricant-sealed 
No mechanical adjustments check valve 


Two lubricants handle most services 11. Full-threaded screw assures clean lubricant 
12. Extruded lubricant shows a full protecting system 


FOR CATALOG AND COMPLETE DETAILS MAIL COUPON TODAY 


Without obligation, send Reference Book 39—Section 5 
on HOMESTEAD LUBRICATED PLUG VALVES. 


NAME —— 
COMPANY 
ADDRESS 


ae . — 
HOMESTEAD vj. 
P.O. BOX 42 
Get full details of this month's products . . 


MANUFACTURING COMPAN 


CORAOPOLIS, PA. 
- mail your Readers’ Service card today 


——s — ee 
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Cochran Elected President 
of Chapman Valve 


an Valve Manufactur 
Indian Orchard, Ma 
that Ernest 


cutive \ me 


ip 
( ochran 


resident, 


Joint 
Complete 


position 


The joint 1s 


~a if WV 
and calkes i Valve 


wire 


Manufacturers’ News 


has been elected to the office of Presi 
dent 
Company, 


and General 


succeeding John J. Duggan, 
recently deceased 
Mr. Cochran connected 


has been 


with the Chapman Company since 


1916, and has served in many capaci 
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Manager of the 


ties including Manager of Sales and 
Engineering, Vice President, and 
since February, 1954, Executive Vice 
President. He has served on the Board 
of Directors since 1943 


A. S. Blank Joins 
Modern Swimming Pool Co. 


Modern Swimming Pool Co., Inc., 
White Plains, N. Y., has announced 
the appointment 

of Arthur §S 
Blank, formerly 
Chief Chemist of 
the Connecticut 
“tate Department 
ot Health, as head 
of its water analy 


sis and bacteriol 





ory department 

Mr. Blank has 
been active in 
sanitation chemistry for 
His broad experience 
covers the swimming 
pool and drinking water, lake and 


river water, and problems of sanita 


and 
over 17 years 
chemistry of 


water 


tron 

As Chief Chemist for Modern 
Swimming Pool Company, Mr. Blank 
will work with the Staff of Modern’s 
‘ree Advisory Service which serves as 
a source of information and guidance 
for owners and operators of swimming 
pools and water supply departments. 
He will serve as consultant on prob 
lems relating to water chemistry, bac 
teriology and sanitation and on the de 
velopment of improved methods of 
chemical treatment of pools, lakes and 
reservoirs, 


Pitkin Gen. Sales Manager 
For Oliver Filters 


Oliver United Filters Inc., Oak- 
land, California, has announced the 
appointment of Ward H. Pitkin as 
General Sales Manager. 

Mr. Pitkin will maintain his head 
quarters at the company’s home of 
fices at Oakland, California. A grad- 
uate of the University of Michigan, 
he first became associated with Oliver 
United in 1925, and since then has 
heen connected im various capacities 
in research, as head of the pulp and 
paper division, and most recently as 
(Assistant General Sales Manager 





Carborundum Expands and 
Reorganizes Pacific Operations 


The Carborundum Company, Nia 
gara Falls, N. Y., has just announced 
the completion of two new warehouse 
and office buildings in California, and 
has reorganized sales, engineering and 
other services in the West into what 
is now designated the Pacific District, 
which includes the area west of the 
Rockies. Mr. John G. Fritzinger, for 
merly a sales executive in Niagara 
Falls Ne \ York, has been nak | 
Manager of the District 

The Pacific District organization 
will bring together in a coordinated 
program the product sales and engi 
neering services of all divisions of the 
Compan 

lhe new warehouse and office build 

located near Los Angeles and 

isco. The Los (Angele s struc 

{at 2626 South Malt \ve 

ides 13.000 sq. it. ot floor 

warehouse functions and 
tor othce operations 


er one-story building | Kor Accurate Measurement of 


the corner of Alviso Road 


near san Francisco) po | RAW WATER, TRADE WASTES, SEWAGE 


Tia 


18.000 sq tt. ot floor space for 
wise Use Z000 sq tt ror lathe 
ervice area, and 16000 (| 


santero be | > SIMBLEX TYPE § 
x 


re convenient to railroads and main 


PARABOLIC FLUME 


Intelligent planning of industrial waste or sewage treatment 

facilities requires accurate flow data. Accurate control of 
Bodinson Promoted processes and dosages are wholly dependent on accurate 

flow measurements. 

By Hammond Iron Quite often, conventional types of primary devices can't 
answer this basic question because of adverse conditions 
such as: low flows under low head conditions; very wide flow 
ranges; heavy sediment or suspended solids; size, layout or 
grade of existing approach section; corrosive liquors in chan- 
nels or pipes. 

Simplex Type S Parabolic Flume was designed specifi 
cally to master all of these problems... accurately measures 
free-flowing wastes or sewage over a FULL 20 to 1 flow 
range! 

Compact Type S Parabolic Flume is simple to install . . . 
requires a minimum of supporting structure, as shown in the 
above installation. Carefully machined levelling pins assure 
the correct grade for accuracy. No special approach section 
is needed. 

, Available in standard pipe sizes of 6” to 36”, with bell, 

ond Iron Works, New York, | . p 

spigot or flanged inlet, Type S Parabolic Flume can be at- 
as announced the appointment | tached to even larger pipe sizes by means of eccentric re- 

of Earl H. Bodinson as Eastern Divi ducers. 


and are equipped with car 


highw i\ 
- 
do« | . and modern Hila 


egnt loading 


terials handling facilities 





sion Sales Manager with headquarters INTERESTING FREE BULLETIN 


at the New York City offices Why not get full details today. Write for Bulletin WS-2, 
Bodinson is well known throughout | Simplex Valve & Meter Company, 7 East Orange St., 

eastern oil and chemical industries Lancaster, Pa. 

having spent 16 years in that area; | 

the last & years with the Hammond 

Iron Works. Recently he has been 

district sales manager at Bristol, Pa 

Bodinson was graduated from the 

University of Illinois with the degree 

of Bachelor of Science. 
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Reilly Tar Appoints Hinkle 


Reilly Tar & Chemical Corporation, 
Indianapolis, Indiana, has announced 
the appointment of Robert S. Hinkle 
as a member of the company’s Pro- 
tective Coating Sales Group 

\ recent graduate of the Univer- 
sity of Illinois where he was a mem- 
ber of the Sigma Alpha Epsilon 
Fraternity, Mr. Hinkle served with 
the | S. Army Air Force in the 
J uropean heatre of ( Jperations dur 
ing World War II 

Mr. Hinkle will have his head 
quarters in Granite City, Ill, where 
he will be associated with the Reilly 
headed by I I 

Manager 


group Goodman, 


District 


New Filter Research Center 

The Eimeo Corporation, Salt Lake 
City, Utah, has announced that their 
new Research and Development Cen- 
ter, located in Palatine, Illinois, is the 
first of its kind devoted exclusively to 
the service of the process industries 
in liquid-solids separation through 
filtration, 

Every known type of filtration 
equipment will be at work in this 
laboratory and when research shows 
that something new can be built for 
the benefit of the trade, engineers 
will follow it through design and pro- 
duction 

Projects of many in- 
dustries are in research at the present 


interest to 








FEED RATE FOLLOWS 


For treating gravity fed water supplies, here’s a natural. The only 
power required to drive Proportioneers Automatic and Proportional 
Chem-O-Feeder is the flow of water through the pipe line itself. The 
Chem-O-Feeder delivers water treating chemicals in strict proportion to 
. low feed — high flow . . . high feed. 


the main flow: low flow . . 


Simple and dependable, the Chem-O-Feeder is paced by a standard 
main line, by-pass, or fire line meter — and is easily adapted to most 
any meter already in service, The meter does not drive the pump but 
serves simply as a control unit — thus the accuracy of the meter itself 
is in no way impaired. Bulletin SAN-6 gives complete details . . . 
send for your copy today. Proportioneers, Inc., 350 Harris Avenue, 


Providence 1, Rhode Island. 


PROPORTIONEERS 


DIVISION OF 6B-I-F 


INDUSTRIES, 


SUILGEES (OOH FOUHOET © OH ECA MACHINE CO. © OUILOEES- PeOWreEHCE, iH 


INC. 
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time. All of these projects are con- 
cerned with more economical use of 
natural resources, more economical 
separation of materials now regarded 
as too complex and expensive for 
general use and the design of new 
equipment to make the theory a prac- 
tical, proven fact. 

The Research Center is equipped 
to test samples and present pilot plant 
determinations to industries with fil- 
tration problems 


Herig Appointed By 
Beaver Pipe Tools 








AD 


Beaver Pipe Tools, Inc., Warren, 
Ohio, has announced that Mr. Rus 
sel Herig, formerly associated with 
the Nye Tool Co., Chicago, has been 
appointed Field Sales Manager. 

Mr. Herig, prior to his association 
with the Nye Tool Co., was sales rep- 
resentative for the Long Island Hard- 
ware Co. and C. H. Tieboutt and 
Sons Co., of New York, 








Rockwell Names 
District Managers 

Rockwell 
Meter and 


Manufacturing Co., 
Valve Division, Pitts- 
burgh, Pa., has announced the ap- 
pointments of three new district 
managers in the south and midwest. 

Mr. Dean Collins, has been named 
for the Shreveport, La., area; Mr. 
Edward D. Propps, Dallas, Texas; 
and Mr. Herbert M. Logan for the 
Tulsa, Oklahoma, area. 


Halvorsen Joins Mills 
Plastic Pipe Div. 


The Mills Plastic Pipe Division of 
Continental Can Company, New 
York, N. Y., has announced the ap- 
pointment of John J. Halvorsen as 
director of technical services. Mr. 
Halvorsen will act as liaison between 
the sales, research and manu facturing 
sections of the Mills division at its 
plant in Chicago, and will serve under 
R. A. Vogt, division manager of re- 
search and engineering. 

Mr. Halvorsen was formerly con- 
nected with the Crane Company of 
Chicago as Supervising Engineer for 
valves, fittings and flanges. 





Piepenbrink Joins 
American Water Softener 


American Water Softener Com 
pany, Philadelphia, Pa., has an 
nounced the appointment of 
Piepenbrink Engineering Co., 53 W 
Jackson Blvd., Chicago 4, Illinois, as 
their midwestern representative cov- 
ering lowa, Wisconsin, Northern hi 


nois and Northern Indiana. 


Mr. Piepenbrink, who is president | 


the new company has for the past 
12 years been associated with the 
Cochrane Engineering Corp. of Chi 
cago as Senior Sales Engineer. The 
new company will sell and service in 
dustrial and municipal water condi 


tioning equipment as manufactured | 


y 
by American 


Appoints Wood Sales Manager 


he Rie-Wil Company, Barberton, | 
has announced the appointment 


\ir. William F. Wood as General 
ales Manager. Mr. Wood was for 
merly District Manager in charge of 
the Washington, D. C., office and has 
been with Ric-Wil for the past 16 
years. A graduate of the University 
of Omaha, he is a member of the 
\merican Society of Heating and 
Ventilating Engineers and the Armed 
Forces Chemical Association. He re 
places Mr. C. W. Wheeler, who is 


retiring 


Howell Named Sales Manager 
For Sterling Electric 


Sterling Electric Motors, Inc., Los 
Angeles, Calif., has announced that 
lohn R. Howell has been named Sales 
Manager and Director of the 
Company 

\ir. Howell has been associated 
with Sterling for over 25 years and 
has had experience in all phases of 
the sales and management field. He 
will direct 24 District Offices and 
over 400 Distributors and Service 
Repre sentatives 


Summerville Appointed To 
Hall Laboratories Headquarters 


Hall Laboratories, Pittsburgh, Pa 
has announced that |. E. Summer 
ville, formerly a field service engineer 
in its Birmingham, Alabama, district 
office, has been appointed a member 
of the headquarters staff located at 
Pittsburgh, Pa 

He has previously worked out of 


the St. Louis and Pittsburgh offices | 


of Hall Laboratories, In 

\ native of Rimersburg, Pa., Mr 
Summerville is a graduate of the 
Carnegie Institute of Technology. He 














CEMENT GUN COMPANY RESTORES 
15 MILLION GALLON RESERVOIR WITH “‘GUNITE’’ 


This 15 million gallon reservoir of a formed by the leakage. With reinforc- 
large Virginia municipality was made ing mesh in place, we applied 
“better than new” with a 2” thick “GUNITE” to the slopes and out 8 
“Gunite” lining placed by a Cement feet on bottom. Results were so pleas- 
Gun Company crew. The structure had 
been leaking badly through construc- 
tion joints and required grouting be- 
hind the slopes in order to fill voids reservoir 


ing to city officials that we were asked 


to repair an adjacent 5 million gallon 


Free Bulletin C3000 illustrates many examples of repair end new 
construction completed with “GUNITE” by the Cement Gun Company 
A request on your letterhead will bring a copy by return mail. 


EMENT GUN COMPANY 


NITE’ CONTRACTORS | 


iG L OFFICES ALLENTOWN, PA, U.S AL 











is a member of the American Insti- | 


(Continued on page 104A) 





Coagulating with activated silica sol? 
Use N Sodium —— 


* Se 


=! ea 


* 


@ Here’s the right base for whatever reacting 
chemical or process you choose, N Silicate 
(Na,0:3,22Si0,, 41° Baume) is reliably uniform. 
You can be sure of the same performance day 
after day. 

Convenient deliveries in tank cars or drurns 
from nine plants: Anderson, Ind.; Baltimore, Md.; 
Buffalo, N. Y.; Chester, Pa.; Jeffersonville, Ind.; 
Kansas City, Kansas; Rahway, N. J.; St. Louis, 
Mo.; Utica, Ill. Distributors’ stocks in over 65 cities. 

Ask for samples for jar tests, also for information 
on any of our N-Sol Processes* for preparing 
activated silica sols as coagulant aids. 





*N-Sol patented processes are 
licensed without royalty. 


N-Sol® Processes 
PO® SOLUBLE SILICATES PHILADELPHIA QUARTZ CO. 
' 1166 Public yoy Bidg. 


Philadelphia 6 
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Permanence 
No tuberculation 
Equal distribution 
Uniform filtration 
Low loss of head 

* Acid, alkali-resistant 


* Long life 


ici ball ie 


LEOPOLD 


Glazed Fire Clay 
TILE FILTER BOTTOMS 


Today, in more than 250 plants 
with a daily capacity of over 1% 
billion gallons, Leopold Duplex 
Filter Bottoms are providing de- 
pendable, economical service with 
minimum maintenance. 

Made of highest quality de-aired 
fire clay—vitrified and salt glazed, 
the Leopold Filter Bottom requires 
only a shallow depth of small 
sized, inexpensive filter gravel to 
support the filtering medium 
Further, the lateral: and distribut- 
ing blocks are all combined in one 
strong permanent unit that will 
last indefinitely. 

Adaptable to any rectangular 
fileer unit, the Leopold Glazed Tile 
Filer Bottom is designed to suc- 
cessfully meet all underdrain 
requirements 


Each Leopold filter block is about 2 sq. ft. in 
orea— weighs approximately 100 pounds 
Complete Water Purification and 
Sewage Plant Equipment .. . 

* DRY CHEMICAL FEEDERS 
* FILTER OPERATING TABLES 
* MIXING EQUIPMENT 


Want more details? Write us today 


F. B. Leopold Co., Inc. 
2413 W. Carson Street 
Pittsburgh 4, Pa. 


(Continued from page 103A) 
tute of Chemical Engineers and of 
Phi Kappa Phi Fraternity. During 
World War II, he was a B-29 flight 
engineer 


_ Ray New Sales Manager 
| For Weinman Pump 


The Wemman Pump Mfg. Co., 
Columbus, Ohio, has announced the 
a appointment of 
Harvey R Ray as 
Sales Manager. 
Mr. Ray was 
named to replace 
Ik. D. Bader, the 
company’s former 
sales manager 
last 





Ww ho die d 
sunimer 





: u In his new posi 
tion, Mr. Ray will be in charge of all 
sales and product promotion activi 
ties including direction of the national 
and export sales organization. He 
will also supervise the development 
of new markets for the Weimman 
line of industrial and commercial 
centrifugal pumps 
\ graduate in mechanical engineer 

ing from Michigan State College, Mr 
Ray has a broad background in all 
phases of pump design, manufacture 
and sales, and will use his technical 

experience in the engineering appli 
| cation of pumping equipment 





| Yardley Opens Atlanta 
| Warehouse 


Yardley Plastics Co., 
Ohio, has announced a new 
| housing service at 565 Western Ave 
N.W., Atlanta, Ga 
“This new facility will enable us 
to give overnight and pickup service 
| to our dealers and distributors in the 
Southern States,” said Robert \W 
Rosel, Sales Manager 


Columbus, 
ware 


| Thompson Joins Rhodia, Inc. 
Rhodia, Inc., New York, N. Y., 


has announced that Warren B 
Thompson, formerly with E. I. du 
Pont de Nemours & Co., has been 
| appointed as sales representative in 
the Middle Atlantic states, with head 
quarters in Philadelphia 
In his new position, Mr. Thompson 
| will be responsible for sales of aro 
matic chemicals and the products of 
| the Alamask Industrial Reodorants 
Division 
Mr. Thompson was born and edu 
cated in Philadelphia and has spent 
the last ten years in that territory as 
du Pont sales representative for aro 
matic chemicals and ‘industrial 
reodorants 
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HYDRANTS 


in your future 
installation plans because: 


e They are mechanically right and 
simple in design—built to highest 
standards of craftsmanship—for 
decades of dependable operation 
with minimum maintenance 

e Easily serviced by one man, with- 
out special tools or heavy rigs 

e Large waterways—open smoothly 
with the pressure and close without 
water hammer. 

e Drip action positively drains 
standpipe, safeguarding against 
freeze-ups. 

@ Available with all types of con- 
nections. 

e106 years’ successful operation 
assures availability of repair parts 

@ Meet all A.W.W.A. specifications. 


Send today for full information 
on the complete line of Eddy Valves 
and Hydrants. No obligation a 


EDDY ..: 


WATERFORD, MEW YORE 





e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 
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N ew Literature Standby Electric Plants 
225 
{ Motors 


BalanCel Pneumatic Transmitter 
222 
Builders-Providence, Inc., Divi 
ion of B-I-F Industries, Inc., has 
announced the publication of a tech 
nical bulletin describing its newly 
developed BalanCel Pneumatic 
Transmitter. A low cost, simple, 
ensitive device, this unit is de 
signed especially for measuring 
flow, level, and differential pres 
sures in water filtration and sewage 
plants, and for low pressure indus 
trial service. The bulletin contains 
photographs, installation diagrams, 
and dimension drawings illustrat 
ing the advantages, uses, and op 
eration of this compact transmitter, 
which operates on the force-bal 

ance principle 


Swimming Pool Filtration Systems 
223 
kK. P. Adams Company, Inc., Bul 
falo, N. Y., has just released a new 
24-page bulletin on Filtration for 
Modern Swimming Pools of 50,000 
gallon capacity and over 
This publication has sections on 
design features of purification and 
filtering systems, the operation 
phases of the filtration cycle, choos 
ing the right filter for your swim 
ming pool, installation drawings, 
dimension charts and a table on 
hiter sizes tor given pool sizes at 
various flow rates 


Comminutor Engineering Manual 
224 

Worthington Corporation, Harri 
son, New Jersey, has just published 
a Comminutor Engineering Man- 
ual. 

Chis well illustrated, 28-page, 2 
color manual discusses the follow 
ing: General Description; Princi 
pal Advantages; Sectional Eleva 
tions; Construction and Mainte 
nance How the Comminutor 
Functions; Selection and Applica 
tion; Commuinutor Hydraulic Per 
formance graphs; Dimensions; and 
lypical Channel Designs, for Com 
minutors 

The hydraulic curve section cov 
ers: Downstream submergence 
graph at channel end; Head and 
capacity for Parshall flumes ; Velox 
ity and discharge in rectangular 


105A 


minutor installations and a typical 
specihcation torm 


nited States Corpora 
tion, Oshkosh, Wis., has available 
2 bulletins on Gas-Gasoline and 
channels; and Solution of Man Diesel Electric Plants. 

ning’s formula These bulletins show photo 
Also included are descriptions graphs of some models along with 
and photographs of Worthington’s a short description of the features 
testing facilities, typical installa and standard equipment. Complete 

tion photos, a data sheet tor Com Continued on page 100A; 


Dirty, clogged water mains are a serious—dangerous threat 

to any fire fighting organization. Low water pressure caused by 
incrusted pipes often makes the difference between minor damage 
and major conflagration. Yes, dirt can mean disaster. 

Your community deserves the extra-protection of clean water mains. 


And, National with almost a half-century of cleaning 
experience can guarantee restoration of any water main to 
at least 95% of its original rated capacity! 


Call National today—tomorrow could be too late! 


NATIONAL WATER MAIN CLEANING COMPANY 
50 Church Street * New York, N.Y. 


ATLANTA, GA; 333 Candler Building * BERKELEY, CALIF; 905 Grayson Street * DECATUR, GA; 
P. O. Box 385 * BOSTON, MASS; 115 Peterboro Street * CHICAGO; 122 So. Michigon Avenve 
ERIE, PA; 439 E. 6th Street * FLANDREAU, $.0.; 315 N. Crescent Street * KANSAS CITY, MO; 406 
Merchandise Mart ond 2201 Grand Avenue * LITTLE FALLS, NJ.; BOX 91 * LOS ANGELES; 5075 
Santa Fe Avenue * MINNEAPOLIS, MINN; 200 Lumber Exchange Building * RICHMOND, VA; 210 
E. Franklin Street * SALT LAKE CITY; 149-151 W. Second South Street * SIGNAL MOUNTAIN, 
TENNESSEE; 204 Sloyton Street * MONTREAL, CANADA; 2032 Union Avenue * WINNIPEG, CAN 
ADA; 576 Wall Street * HAVANA, CUBA; Lawrence H. Daniels, P.O. Box 531 * SAN JUAN, PUERTO 
RICO; Luis F. Coratini, Apartade 2184 
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Surer Gland Lubrication 
for Centrifugal Pumps 


THE Z-F GREASE SEAL 


Eliminates that trouble spot where shaft 
enters casing. Applies constant positive 
lubrication to packing and shaft—auto- 
matically. Excessive heat, rapid wear, 
leakage and scoring will disappear as the 
Grease Seal applies a constant flow of 
lubrication when pump starts until it 
stops—automatically. Many other advan- 
tages, too. Write for complete descrip- 
tion and price 


ZIMMER and FRANCESCON 


MOLINE, ILLINOIS 


HEAVY-DUTY 


ELLIS PIPE CUTTER 


FOR CUTTING LARGI IZE PIPE 


=— 


Long-Lasting 
Cutter 
Wheels 


Drop-Forged 
Frame 
and Links 





Makes 
a Hit 
With 
Water 
Works 


Cuts 
Pipe 
in or Out 
of 


Two SIZES 


No. 01 for 4” to 8” Pipe 
No. 1 for 4” to 12” Pipe 


Write for Circular 
and Price List No. 35WS 


ELLIS & FORD MFG. CO. 


FERNDALE 2 MICH 








¢ If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 
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(Continued from page 105A) 
tables are given showing the KVA, 
KW, Model, Starting type, Volts, 
Cycle, Phase and Wire for each 
model made by the company. Gen- 
eral specifications and types of con- 
trols are also given. 


Recommended Painting 
Practices for Water Plants 
226 

Tropical Paint Co., Cleveland, 
Ohio, has just released a 15 page 
report on Recommended Mainte- 
nance Painting Systems for Water 
Treatment Plants. 

The report presents 13 approved 
systems of maintenance painting. 
EKach system applies to a certain 
field of surfaces or equipment 
found in water treatment plants, 
recommendations for maxi- 
mum surface protection where 
fumes, high humidity and water 
can cause paint failures 

\lso included in the report is a 
table of 109 different types of 
equipment and surfaces found in 
water works, with qualifying data 
as to type of surface, exposure and 
whether it is submerged. Each list- 
ing is keyed to one of the approved 
painting systems. This provides a 
simple cross-reference which sug- 
gests the best paint system to use 
for each equipment surface 


with 


Laying Concrete Pressure Pipe 
227 

Price Brothers Company, Day- 
ton, Ohio, has available a booklet 
entitled “Concrete Pressure Pipe, 
Laying Instructions”. 

The booklet, using everyday 
workman's language, explains each 
step with short, to-the-point, para- 
graphs and illustrates each step 
with actual on the job photographs 
and line drawings. A check list of 
miscellaneous equipment and sup- 
plies needed and their uses is also 
given 


Rubber-Seat Butterfly Valves 


2 

suilders-Providence, Inc., Divi- 
sion of B-I-F Industries, Inc., 
Providence, R. I., has issued a color 
bulletin on its newly expanded line 
of Butterfly Valves. This bulletin 
contains information on Butterfly 
Valve advantages, sizes, pressures, 
velocities, operators, and position- 
ers; shows general arrangement 
dimension prints of various size 
valves with manual, electric, hy- 
draulic, and pneumatic operators 
In addition, it contains photo- 
graphs and detailed descriptions of 
each Butterfly Valve component. 
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RF-2 


This 2-pump RF-2 Roto- 
Trol assures equal use and 
wear of both pumps. Each 


ALTO- 
TROL pump is operated on al- 
ternate starting cycles. 


The RF-2 operates both pumps together, 
when required. RF-2 installations give 
dependable service yeor after year, with 
the minimum of attention. 


WITH 


Write for full data 
WATER LEVEL CONTROLS DIVISION 


HEALY -RUFF COMPANY 


783 HAMPDEN AVE., ST. PAUL 4, MINK. 

















BALDWIN 
ALUMINA SET 


For quickly determining the residual alum 
in filtered water. The complete apparatus 
includes reagents, color standards and 
portable hardwood carrying case. The 
case protects the apparatus from possible 
contaminaticn with alum dust. Complete 
with directions for use. 


82-760 Each $65.00 


Write 


Phipps & Bird, Inc. 


6th & Byra St., Richmond, Virginia 
(2385 Rhode Island Ave., WE 
Washington, D. ©.) 











e If interested in equipment or literature mentioned below, mail a 
Reader Service Card with your name, address, and item key number. 





Since 1885 


GRUENDLER 


The Choice of 
Municipal Plants 


Shredder in 1954 


Shredder 
Installations 
Coney Island, N.Y., Sewage Works 
Kimball, Nebraska 
Bedford, Virginia 
Cleveland, Ohio, Hopkins Airport 
Brooklyn, New York 
White Bear Lake, Minnesota 
St. Petersburg, Florida Airport 
Houston, Texas 
Albuquerque, New Mexico 
Villa Park, Ill., Drainage Basin 
Clear Lake, lowa 
Wichita, Kansas, T.W.A. 
Lexington, Virginia 
Provo, Utah 
Montgomery, Alabama 
Camden, New Jersey 
U.S. Army, Ft. Bliss, Texas 
Monkato, Minnesota 
Charlestown, Mass., Pumping Sta. 
New Bedford, Massachusetts 
Waco, Texas 
Henderson, Kentucky 








Two Gruendiler Sewage Shredder 
Installations, Port Huron, Michigan 


GRUENDLER 
SEWAGE GARBAGE 
SHREDDERS 


Disintegrates waste, including 
rag stock for continuous un- 
interrupted flow. 


BULLETIN S.G. 10, mailed on request 


GRUENDLER 


Crusher & Pulverizer Co. 


2915 North Market St. Louis 6 
DEPT. WSW2 MISSOURI 








| Selective Telemetering 








meter 

















| 


Applications 
229 

Motorola Communications & 
Electronics, Inc., Chicago, Illinois, 
has available a 12 page bulletin on 
Selective Telemetering Applica- 
tions. 

The bulletin states that informa- 
tion about power flow, water flow, 
level, etc., and many other values ts 
required for effective remote op- 
eration of pumping stations, tank 
levels and other installations. Yet, 
the bulletin points out, most cen- 
tral control stations provide the 
operator with much less data than 
he would have if he were manning 
the remote station, for :t is seldom 
feasible to continu 


economically 
such informa- 


ously telemeter all 


| tion 


\ method that provides a satis 
factory answer to this cost problem 
is described in the bulletin. It tells 
how a compromise can often be 
made to provide some information 
continuously while other data can 
be “selected” when needed by the 
operator. The shared use of tele 
communication channels 
with supervisory control 
that permit actual remote control 
of valves, motors, etc., not only 
reduces the original cost of trans 
mitting equipment, but also cuts 
space requirements and permits the 
shared use of telemetering instru 
mentation and sensing devices 


systems 


Gate Valve Operation 
230 

Payne Dean & Company, Clin 
ton, Connecticut, has available a 
bulletin on Gate Valve Operation, 
The Payne Dean Way. 

Phe bulletin lists six reasons why 
power operation of valves and 
gates should be used, then gives a 
complete description of the various 
types of power equipment that can 
be used, Photographs show instal 
lation of the units in various sizes 
and types of truc ks and car bodies 
along with portable power units, 
and electrically operated units 

The bulletin is amply illustrated 
and includes a list of references 


| Submersible Sewage Ejector 


231 

The Weil Pump Company, Chi- 
cago, Illinois, has just published a 
bulletin on Weil Submersible Sew- 
age Ejectors. 

Amply illustrated with photo- 
graphs, cut-away drawings, di- 
mension and installation drawings, 
the bulletin discusses: the sub- 

(Continued on page 108A) 
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FILTROS 


Modern porous plate underdrain sys- 
tems of FILTROS silica offer new ef- 
ficiency in water filtration — PLUS 
installation and maintenance sav- 
ings. Consider these advantages: 


. No graded gravel needed. 

. Complete back washing. 

. Prevents formation of mud balls. 

. Porous plates resist corrosion. 

. Round grain construction gives 
better filtration rate. 

. No metal parts to corrode. 

. Built for maximum efficiency 
and economy. 

. Maintenance easy; required less 
frequently. 

9. Last indefinitely. 


We will gladly show you how 
FILTROS can modernize and simplify 
your filtration system at moderate 
cost. Write today for complete in- 
formation. 


FILTROS Porous Plates and Tubes for 
Air Diflusion in Sewage Treatment 
Plants also have outstanding advan 


tages. Ask for information 


FAL] Ros 


602 W. Commercial $1., East Rochester, New York 


Pioneer Manvtacturers of Porous Ceramics 


Since 1913 


FILTROS 
INC. 
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(Continued from page 107A) 
GATE mersible sewage ejector; typical 
installations; non-clog bladeless 
OPERATORS impeller; deep sumps and wide 
pits; lift stations; dimensions and 
sump covers; control equipment; 
7e)°ae-4:ia- construction details; performance 


and selection tables; and general 

FOR STANDS & engineering data 

UNDERGROUND Economical Restoration Of 

oy whee Vielie): Worn Cylinder Liners 

TRUCK MOUNTED 0s 

Van Der Horst Corporation, 

PAYNE DEAN & CO Olean, N. Y., has available a 12- 
CLINTON, CONN page booklet on Porus-Krome, the 

economical cylinder reliner 
Treated in a question and answer 

manner, the booklet describes 


| Porus-Krome as a pure, hard chro- 

FOR MAKING MUNICIPAL mium that is applied to cylinder 
bores and other bearing surfaces 

SERVICE by the Van der Horst process 

Si | which produces pores to hold lubri- 

ee) i izepagte) PPLIES | cating oil. It reduces wear, cor 


rosion and risk of piston seizure 
According to the booklet it multi 
eliile @h g EASILY! plies cylinder life 3 to 10 times and 
ring life 2 to 5 times 

kach question and answer is 
illustrated with a photograph or 
drawing, and several case histories 
are given 














Write Today for 100 Page Catalog 


W. S. DARLEY & CO., Chicago 12 








Dur-Ace Plastic Pipe 
- 233 
Switch to American Hard Rubber Com 
ANTHRAFILT | pany, New York, N. Y., has just re- 
| leased a bulletin on Dur-Ace Plas- 
aan Rs ip SS Bes. Oo tic Pipe, Fittings and Valves. 

General properties of the multi 
r polymer rigid plastic pipe, together 
*SEAL ; ui with chemical resistance tables, 
SERVICE SADDLE | os * standard sizes, pressures, and prices 


Ser steal. enet een and of pipe, fittings, and diaphragm 
- valves are included, together with 


gery lg pat yw installation and fabrication data 
clusive. Write for catalog. 

















RE Double Disc, Parallel Seat 


MA PALMER FILTER EQUIPMENT CO te Val 
M. B. SKINNER COMPANY Ef Gate Valves ce 


SOUTH BEND 21, INDIANA , ant Hea a“ m 
et The Ludlow Valve Manufactur- 


$$ $_§_— | ing Co. Inc., Troy, N. Y., has just 
| published a new thirty-six page 
bulletin, describing Double Disc 


Parallel Seat Gate Valves. 
. The new bulletin contains com 
| plete information, covering the con 














struction and operation of water 
works valves. In addition to in- 


DEPENDABLE JOINTING COMPOUND numerable photographs, cutaway 
Seals Bell and Spigot Water Mains views, schematics and a cov- 





ering valves in detail, the bulletin 
Economical—Effective includes helpful information per 
Over 35 Years Of Dependable Performance taining to rollers, tracks and scrap 


HYDRAULIC DEVELOPMENT ave ers, gearing, hydraulic actuating 
.c. 


cylinders, motor operators, floor 
MAIN SALES OFFICE 50 CHURCH ST., N.Y | ae nenelot nn iain 
General offices and works W. Medterd Sta., Boston, Moss. | valve operation 


a 
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Sanitary Screening Equipment 
235 


Link-Belt Company, Colmar, Pa., 
has published a booklet on Screen- 
ing Equipment for Water, Sewage 
and Industrial Waste. 

It gives complete dimension and 

specification data for four types of 
coarse screens for removing large 
solids, and three types of fine 
creens (with screen cloth) for re- 
moval of small solids. Tables to 
determine the proper size unit for 
handling various capacities are 
given 

The booklet explains that coarse 

screens are for installation at plants 
where the water contains heavy 
olids that might damage or clog 
subsequent equipment. They nor- 
mally consist of a series of parallel 
bars in the flow channel, and the 
accumulated debris is removed by 
powered toothed rakes 

Discussed in detail are three 
types of coarse screens especially 
designed for sewage and industrial 
solids removal (a) Thru-Clean, (b) 
Straightline and (c) Tritor screens 


LO9A 


How to ye apy A N. J. 


CUT COSTS) | 


Nome 


and get better =| <n 


SEWAGE = 
EJECTION Eliminate complex piping . . . do without 


screens, impellers, and shredders that 

. d " | | i - * ® t 

fold in BULLETIN $-50 need conto, coy, oning 9 
by BLACKBURN-SMITH =~. bam ran st 





how in Blackburn-Smith Bul- 
DUPLEX EJECTOR letin S-50 which the coupon 
Ae Ay will bring you. These time- 
tested pneumatic sewage 
ejectors have float and elec- 
trode controls, and a snap- 
action valve that’s both float 
and pneumatically controlled. 
For details about the BEST 
in modern sewage ejection, 
mail the coupon today. 


ach as 4 to 3-in. bar openings, | 


depending principally on the char- 
acter and volume of debris. Trash 
screens, designed for power plant 
and water plant intakes, are also 
covered 

Fine screens are also described 
as being designed to remove 
smaller solids, and can be applied 
to prevent pollution of streams, re 
cover valuable products or serve 
as water intake screens. Instead of 
bars, these devices use a relatively 
fine mesh screen cloth to collect 
the solids 

Three types of fine screens are 
described in the booklet. 7 hey are 
(a) the revolving drum type, which 
rotates on a horizontal axis with 


the flow entering the inside of the | 


drum and passing through the 
screen cloth which covers the 
drum; (b) dise screen type, which 


is a wire cloth covered wheel ro- | 


tating on a horizontal axis with the 
water flowing through the cloth 
parallel to the axis; and, (c) liquid 
vibrating screens with very fine 
mesh for use when a relatively dry 
product is required 

The booklet contains over 30 
photographs of screening installa- 
tions and information about the 
application of this equipment to get 
efhcient, low cost screening 


Anti-Rust Paints 
236 
[he Chem Industrial Co., Cleve 
land, Ohio, has just released a 4-page 
information bulletin describing the 
(Continued on page 110A) 


BLACKBURN-SMITH MFG. CO. 


55 GARDEN ST., HOBOKEN, N. J. 
HO 3-4425 N.Y. Tel., BA 7-0600 





TAYLOR 
COMPARATORS 


| CHLORINE TESTS 
| could be so easy!” 


You can make pH, chlorine or bromine 
determinations in a matter of seconds by 
only three simple steps with Taylor Com- 
parators. Complete water analysis, in- 
cluding fluorides, is only a little more de 
tailed when you use a Taylor Water 
Analyzer. Taylor sets are lightweight, 
durable, portable. Many different tests 
can be made on a single base. Best of all . 


COLOR STANDARDS ARE GUARANTEED 


Taylor liquid color standards carry an unlimited 
guarantee against fading, thus there's no danger 
of mechanical inaccuracy. A complete set of 
standards for each determination is housed in « 
single slide. No single standards to handle 


SEE YOUR DEALER for Toylor sets 

or write direct for FREEHANDBOOK, 
“Modem pit ond 
Chlorine Control” 
Gives theory and 
epplicotion of ph 
and chlorine con 
trol. Ulustrotes 
and describes full 
Taylor line 








’ ROBERTS FILTER 
W. A. TAYLOR ra MANUFACTURING CO. 


607 COLUMBIA AVE, DARBY, PA. 
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(Continued from page 109A) coupling for a given application. 
AN company’s complete line of Overust Prices are also specified. 
Ideal Location Anti-Rust Paints. 

Chemical properties, application 
methods and coverage figures are 
listed for Overust black, red, gray, 
green, aluminum and clear. The bul- 
HOTEL letin™aleo emphasizes that the paints 
will stand up under rust conditions 
which would quickly destroy ordinary 








Overlooking beautiful 
Lincoln Park. 10 minutes 
to Chicago Loop. Public Pump Controller Bulletins 
transportation few were 937 
from door. Home of | - wp peer “, 7 
° ] | | ike & Assoc lates, St. | aul, 
Chat Room, unique dinin 
: Col. Minn., has just released the first 
and cocktail lounge. ° ar ag mo ge es 
fee Sh ing ex Ih nt three ot a new series ot bu etins gn 
. lete hotel on the company's new line of ym 4 CORPORATION 
a Watchman Tank and Pump Con- 
trollers. 1028 CONNECTICUT AVE., N. W. 
Bulletin W. T. 1 shows the front WASHINGTON 6, D.C. 
and back view of the controller 
chassis and lists the voltage, pres- 
sure ratings, external wiring, di- Servicing 
mensions, etc Water Holders 
tulletin W. T. 2, on one side, All Types 
explains how only one Watchman Elevated and 
Controller model meets all the op- Standpipes. 


erating requirements of any ele- Specially designed 
; materials that hold 
down corrosion. 


| paints 




















vated tank water system. The other 
side explains what the various com- 


Z Park West 
os a ae ponents are used for IT’S THE APPLICATION THAT COUNTS 
e. LA LALA? Bulletin G. 1 gives a complete Al querentned work. 
ee explanation of the guarantee of- SPEELMON ELEVATED 


fered by the company and lists a 


series of steps to take in the event TANK SERVICE 


WANTE D of trouble with any of the units, Dinghy Robi 6 Rint Cine 
: 822 N. Court St. Rockford, iil. 
Crown Couplings 


ASSISTANT PLANT SUPERINTENDENT | 238 


: : The De Laval Steam Turbine HELP WANTED 
Position open for assistant Co the Co., Trenton, N. J., has just issued BGvasfectusess egunt Wanted to call © natiee 
Superintendent of the Sewer De- | a new bullet lescril » their line ally advertised equipment to sewage treatment 
| é sulietin describing their line and disposal plants. An excellent opportunity 
partment, Send complete resume of Crown Couplings. for an experienced man now calling on this 
to Superintendent Sewer Depart- | | | a te a i] | : field. Give present lines, territory covered and 
~~ | ncluded is an illustration show experience in your reply. Write Box 1125. 

ment, Sewage Treatment Plant, | | ing an exploded view of the cou- WATER & SEWAGE WORKS 
Riverside, R. I 185 N. Webesh Ave 

p See Be | pling and a table containing data Chicago 1, Illinois 




















necessary to select the correct 





——! 


—SSSeSeSsSSaSaaqqqEaaQqqjqQx>¥5 
FOREIGN SERVICE RECONDITIONED FOR SALE 


UTILITIES OPERATORS 
BLACK PIPE USED 75,000 Gallon WATER 


Minimum 4 years’ Journeyman experi- 


ence in Power Plant and Utilities embrac- Special Dealer Prices STORAGE TANK and SUPPORTS 


ing air conditioning, refrigeration, water 8%" O.D 322 wall 28.55 Ibs 
and sewage disposal Municipal Sewage — . ‘ ‘ Purchased from Bull Shools Dam 
License very desirable. per foot—77,000 feet Contractor. Now disassembled and 
12%” O.D. .375 wall 49.56 lbs. dy for i di hi 
RELAY TECHNICIANS per foot—20,000 feet a Toe 


Qualited Journeyman Electrician yvith | || 20 foot random lengths lapweld || | Seeitenione 

Technician investigating and correcting _ Beveled ends ready for poner A rg 76000 _ 

power line circuit troubles caused by installation in gas, weter, Teta! Teak 35'5” 
lay failures oil lines of structural purposes Depth 

a o Height of Tank Roof 10 


. Cc los, i * jes 
Write giving full particulars regarding $ all sizes block ond Height of Tower 55’ 
personal history and work experience. ochatieel pos ais cuntichie Total Overall Height 90's” 


Please include telephone si a A semaimaiidiic Jr ie an 
prec oars scene SONKEN-GALAMBA CORPORATION —— 
ARABIAN ASAERICAN and and Riverview (X-160) BAUGHMAN MFG. CO. 


Oil COMPANY Kenses City 18, Kansas Jerseyville, Illinois 
505 Park Avenue, New York 22, N. Y. ATweoter 9305 
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ALBRIGHT & FRIEL INC. 


Consulting Engineers 
Water, Sewage and Industrial Wastes Probleme 
Airfields, Refuse incinerators, Dame 
Power Piants, Fleed Contre! 
Industrial Buildings 
City Planning, Reports, Appraisals and Rates 
Laboratory 


121 SOUTH BROAD ST. PHILADELPHIA 7 








Alvord, Burdick & Howson 
Enginee 


rs 
Water Works, Water Purification, Flood Re- 
liet, Sewerage, Sewage Disposal, Drainage. 
Appraisals, Power Generation 


20 N. Wacker Drive. Chicago 6, Ill. 


BOGERT AND CHILDS 


CONSULTING ENGINEERS 
Clinton L. Bogert Fred $. Childs 
tven L. > 
Robert A. 


Water & Sewoge Works 
Dreinege + Fleed Control «+ 
Bridges + Airfields 
624 Madison Avenve, New York 22, N. Y. 


The Chester Engineers 


Water Supply and Purification—Sewage 
and Industrial Waste Treatmeni—Power 
Plants—lIncineration—Gas Systems—Val- 
uations — Rates — Management — Lab- 
oratory—City Planning 
210 E. Park Way. 
Pittsburgh 12, Penna. 








Bowe, Alberison & Associates 
Engineers 


Water and Sewage Works 
Industrial Wastes—Retuse 
Projects 


Buildings 
‘tory Service 
New York 7, N.Y. 


Watlactl " 


110 William &t., 





CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply, Sewerage, Flood Control! 
& Drainage, Bridges, Express Highways, 
Paving, Power Plants, Appraisals, Re- 
ports, Traffic Studies, Airports, Gas & 
Electric Transmission Lines. 


351 East Ohio &t., Chicago 11, Mlinols 











JOHN J. BAFFA 
Consulting Engineer 


Water Supply and Treatment 
Sewerage and Sewage Treatment 


75 West Street New York 6, N. Y. 





Buck, Seifert and Jost 





112 East 19th St. 


Water Supply Treatment, Distribution, 
sewerage, Sewage Treatment 
Refuse Disposal, Trade Wastes 

wer Plants 
Reports, Plans, Supervision. 











Michael Baker, Jr. 
The Boker Engineers 
CIVIL ENGINEERS AND PLANNERS 
MUNICIPAL ENGINEERS 
Airport Design—Sewage p~ Systems 


Water Works 
Consulting Services—Surveys and Maps 


HOME OFFICE—ROCHESTER, PA. 





BURGESS & NIPLE 
Civil and Sanitary Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Appraisals, Reports, Valuations 
2015 West Fitth Avenue 
Columbus 12, Ohio 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Copasatiqne— Snare Ceawere 

1 Transportation 
Investigations — — Apprateale 
Plans and Supervi of 
150 North Wacker Drive <eigege 
79 McAllister Street San Francisco 2, 











W. H. & L. D. BETZ 
CONSULTING ENGINEERS 
INDUSTRIAL WASTE 
INDUSTRIAL WATER 
ANALYSIS DESIGN 
INVESTIGATIONS OPERATION 
Gillingham & Worth Sts. 
Philadelphia 24, Pa. 





BURNS & McDONNELL 
Consulting and Designing Engineers 
Kansas City. Cleveland, 


Mo. Ohio 
P.O. Box 7088 1404 E. 9th St. 


FAY, SPOFFORD & THORNDIKE 


Engineers 


Son A Bogen, opitite feted 
Howard J. Williame 


Slotrinupion—Orejnage 
ane eer 


NEW YORK 


Water Supply 
Port ne Term 
nv eations, 
Supervise 
BOSTON 














MR. CONSULTING ENGINEER 


Are you interested in both 
WATER 6 SEWAGE 
If so there is no better place for your pro- 


fessional card than in this dual interest 
magazine 


WATER &6 SEWAGE WORKS 


Camp, Dresser & McKee 
Consulting Engineers 
6 Beacon Street, Boston 8, Mass. 


Water Works and Water Treatment; Sewer- 
age and Sewage Treatment; Municipal and 
Industrial Wastes; Investigations and Re- 
ports; Design and Supervision; Research 
and Development; Flood Control. 


Finkbeiner, Pettis & Strout 
Carieton 6. Finkeeiner, 6. &. Pettie, Harstad K. Strout 
Consulting Engineers 
Reports Designs Supervision 
Water Supply, Water Treatment, Sewerage, 
Sewage Treatment, Wastes Treatment, 

Apprateals 


Valuations & 
518 Jefferson Avenue Toledo 4, Ohie 











BLACK & VEATCH 
Conssitiog Engiacers 


Water — Sewage — Electricity 
Industry 


Reports, Design, Supervision of Construc- 
tion, Investigations, Valuation and Rates 


4706 Broadway. Kansas City 2, Missouri 














Freese, Nichols and Turner 
CONSULTING ENGINEERS 
2111 NATIONAL STANDARD 

BUILDING 
HOUSTON 2, TEXAS 
CH-1624 





Additional Engineers Cards on Next Page 
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AND CARPENTER, INC. 
Engineers 


Pittsburgh, Pa. Daytona Beach, Fla. 
HARRISBURG, PA. 
Works, Sewage, Industrial Wastes 
Garbage Disposal—Roads, Airports, 
Bridges, Flood Control, Traffic & Parking, 
Appraisals, Investigations & Reports 


The Jennings-Lawrence Co. 


Civil & Municipal Engineers 
Consultants 
Water Supply, Treatment & Distribution 
Sewers & Sewage Treatment 
Reports — Design — Construction 


1392 King Ave. Columbus 12, Ohio 








GILBERT ASSOCIATES, INC. 
Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
*hemical Laboratory Service 
Investigations and Reports 


New York Reading, Pa. Washington 
Houston Philadelphia 


Jones, Henry & Williams 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


821 Security Bidg. Toledo 4, Ohio 


Water Waste Surveys 

Trunk Main Surveys 

Water Distribution Studies 

Water Measurements & Special Hydraulic 
Investigations 


New York. 50 Church Street 











GLACE AND GLACE 
Consulting Sanitary Engineers 
WATER SUPPLY AND PURIFICATION 
SEWERAGE AND SEWAGE TREATMENT 
Design. Construction and 
Supervision of Operation 
1001 Nerth Front &t. Harrisburg. Pa. 


Engineering Office of 
CLYDE C. KENNEDY 


—— <p 
SANITARY ENGINEERING 
Se 
SAN FRANCISCO 


LEE T. PURCELL 
Consulting Engineers 


Water Supply & Purification; Sewerage & 
; Industrial Wastes; Inves- 


tigations & 8; ; Supervision of 
Lo By, BH 
Analytical Laboratories 

36 De Grasse Street Paterson 1, N.J. 














Samuel A. Greeley Paul Hansen (1920-1944 
Paul E. Langdon Kenneth V. Hil 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Fleed Control, Drainage, 


220 &. State Street, Chicago 4 


Morris Knowles, Inc. 
Engineers 


Water Supply and Purification, Sewerage 
and Sewage Disposal, Valuations, Labora- 
tory, City Planning 


1312 Park Building, Pittsburgh. Pa. 


Thomas M. Riddick 
Consulting Engineer and Chemist 
Suntetpal and ~_ —po— Purification, 
pozege Tosmant, Plant Srosrvisien, Sosa 

teriological Analyses. 
369 East 149th Street 
New York 55, N. Y. 

















HAVENS AND EMERSON 


“. » @OSeRLaY 
°. & PaLooeay 
CONSULTING ENGINEERS 
WATER, SEWERAGE, GARBAGE. INDUSTRIAL 
WASTES VALUATIONS—LABORATORIES 
LEADER BLDG. WOOLWORTH BLDG. 
CLEVELAND 14, 0 NEW YORK 7, W.Y. 


WM. S. LOZIER CO. 


Sewerage, Sewage Disposal, Water 
Supply, Water Purification 
Refuse Disposal 


Consulting Engineers 
10 Gibbs Street Rochester 4, N. Y. 


ROBERT AND COMPANY 
ASSOCIATES 


Architects 8 Engineers 
« ATLANTA - 


WATER SUPPLY «+ INCINERATORS 
SEWAGE DISPOSAL + POWER PLANTS 














Hayden, Harding & 


Buchanan 
Consulting Engineers 
lohn L. Hayden 
John H. Harding Oscar |. Campia 


Waterworks, Sewerage, Civil, 
Mechanical, Electrical, Structural 


810 Park Square Building, Boston, Mass. 


Metcalf & Eddy 
Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Waste Problems 
Airfields Valuations 
Laboratory 


Statler Building, Boston 16 


RUSSELL AND AXON 
Consulting Engineers 
Civil—Sanitary—Structural 
Industrial—Electrica] 

Rate Investigations 


408 Olive St., St. Louls 2, Mo. 
Municipal Airport, Daytona Beach, Fila. 








HAZEN AND SAWYER 


Engineers 
Richard Hazen Alired W. Sawyer 
Municipal and Industrial Water Supply 
Distribution 


urifieation and ul 
Sewage Works and Waste Disposal 


Investigations, Design, 
Supervision of Construction and Operation 


110 Bast 42nd Street New York 17, N.Y. 


Nussbaumer, Clarke & Velzy, Inc. 


Newell L. Nussbeumer—irving 
Charles R. Velzy 


Water Supply and Treatment 
Sewerage & Sewage Disposal 
Garbage Incineration 
Municipal Planning 
500 Fitth Avenue, New York 36, New York 
327 Franklin St. Buffalo, N. Y. 


MILES O. SHERRILL 
Engineers 


Consulting 
Marion C. Welch, Associate Engineer 
Water Purification & Distribution—Gewerage & 


Valuations & =, 
crv amd Aree Reporta— Res- 


1412 Bardstown Road Louisville 4, Ky. 











JAMES and BAXTER 
Associates, Inc. 


Architects and Engineers 
A complete professional service 
Architectural, Civil, Industrial, Municipal 
2962-64 Coral Way. Miami 34, FLORIDA 











PARSONS, BRINCKERHOFF 
HALL & MACDONALD 
G. Gale Dixon, Associate 


Wellington Donaldson, Staff Consultant 


Water, Sewage, Drainage and 
Industrial aste Problems. 


Structures -- Power — | ransportation 
5! Broadway New York 6, N.Y. 











J. E. SIRRINE Company 
Engineers 


Water Supply & Purification 
Sewage & Industrial Waste Disposal 
Stream Pollution Reports 
Utilities, Analyses 


Greenville South Carolina 
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CONSULTING ENGINEERS 


Specializing in the Field of 
WATER AND SEWAGE WORKS 








Continued 


Alden E. Stilson & Associates 
Limited 
Consulting Engineers 
Water Supply—Sewage—Waste Disposal 


Bridges—Highways—lIndustrial Buildings 
Studies—Surveys— Reports 


209 S. High St. Columbus, Ohio 





WESTON, ECKENFELDER 
and HOOD, INC. 
Consultants 

Engin: 
Stream Pollution, Industrial Waste . 
Waste Utilization, Water Supply, Toxicity 
Evaluations, wancoatery, Anmvess, Surveys, 
Reports, R ch and velop t, Process 
° LL and Specifications, Oper- 
318 Market St. Paterson, N. J. 











Benjamin L. Smith & Associates 
Engineers 


Investigations — Reports 
Designs — Supervision — Valuations 
Municipal! Engineering and Public Utilities 


11 North Pearl Street 
Albany 7. New York 


UHLMANN & ASSOCIATES 
PAUL A. UHLMANN Hi. E. BONHAM 


CARL E. KUCK NYE GRANT 
Consulting Engineers 


Water Supply and Purification 
Sewage and Industrial Waste Treatment 


4954-58 N. High St. Columbus 14, O. 





Weston & Sampson 


Water Supply, Water Purification, Sewer. 

age, Sewage and Industrial Waste Treat- 

ment, Corrosion Control, Laboratory Service 
Supervision, Valuations 


14 Beacon St. Boston, Mass. 








SPANSKI and WILLIAMSON 
Engineers — Geologists 
Groundwater Exploration 
Investigations and Reports 
P.O. Box 151 
Springfield. Illinois 


MR. CONSULTING ENGINEER 


Are you interested in both 
WATER & SEWAGE 
If so there is no better place for your 
professional card than in this dual 
interest magazine 


WATER & SEWAGE WORKS 


Whitman & Howard 
Engineers (Est. 1869) 


Water Supply, Water Purification, Sewerage, 

Sewage Disposal, Water Front Improvements 

and al) Municipal and Industrial Develop- 

ment Problems, Investigations, Reports, De 
signs, Supervision, Valuations 


89 Broad St., Boston, Mass. 











STANLEY 


COMPANY 
Consulting Engineers 
Water Works—Sewerage 
Electric Power—Flood Control 
Rate Studies—Valuations—Industrial 
Airports Municipal Buildings 
Hershey Bidg.. Muscatine, Ia. 











Wertz Engineering Co., Inc. 


Consultants, Designers & Constructors 
Water Supply & Purification 

Sewage & Industrial Waste Treatment 
Stream Pollution Studies 

Chemical 6 Bact. Laboratory Service 


441 North 2nd St. Reading, Pa. 








WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers — Consultants 


Civil—Sanitary — Structural — 
Mechanical — Electrical 
Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street 
Baltimore 2, Maryland 








Motel Prices 


Yes, it is possible to stay in a downtown 
“heart of the loop” hotel at modest 
prices — Enjoy the friendly atmosphere 
and fine food plus the convenience of 
being so near to business, shopping of 
entertainment of the fabulous loop. 


i Rooms with detached bath $3—with 
bath from $4—Home of the famous 


nie Crystal Bor. 


a 


Madison, East. of LaSalle 


Write 
for Booklet 





Carefree living enhanced by... large,’ iia 
cheerful guest rooms... private pool, ocean p> 
beach, cabana club . . . dining room and“ 
cocktail lounge. ey 
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Two views of midwestern chlorinating room showing 
typical use of W&T equipment to sit a specific need, 


To Every Part Its Proper Place... 


How well chlorination equipment does its job 
depends not only on proper design but on the 
selection of the right parts and materials for 
every specific purpose. 


The W&T equipment in the above installation 
is still giving good service after fifteen years. 
Every part in the equipment shown was designed 
specifically to meet a particular need. Mechani- 
cal diaphragms, first used by W&T in 1913, are 
here used for accurate control in the ammonia- 
tors. Puncture proof water diaphragms provide 
visibility and accessibility of control parts in the 
chlorinators. Both orifice and manometer type 
meters, and rotameters (furnished in W&T 
equipment as early as 1917), are employed here 


as best suiting the purpose for which each was 
intended. 


Since 1913, W&T research has consistently 
sought out new designs, principles, and materials. 
Every new development is placed under rigid 
field tests to prove it can meet the exacting 
standards and practical limitations that depend- 
able and economical chlorination demands. 


When you depend on W&T equipment, you have 
the assurance that 40 years of experience in 
the chlorination field is being used to bring you 
the best in design, parts, and materials—selected 
and tested specifically to fit the need. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 








DENSLUDGE... 


...the New Process 
that Cuts Sewage 
Sludge Volume 


if letar 


by 50% 


The Dorrco Densludge Process is a new means 
a thicker sewage sludge in both 
It re- 
sub- 


of producing 
primary and secondary treatment plants 
duces sludge volume by as much as 50% 
digestion and disposal 


stantially simplifying 


problems 

More specifically, these greatly reduced sludge 
volumes mean proportionately smaller digesters 
in new plants and increased digester capacity 
in existing plants. They mean lower initial costs 
for digesters in new construction and plant ex 
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LOW RATE TRICKLING FULTER TREATMENT 





pansion alike. And Densludge eliminates digester 
supernatant, reduces digester heat requirements 
and improves suspended solids remova! in the 


primary clarifier as well 


Bulletin #6260 describes how the 


gives average operating results on three 


process 
works, 
types of sewage sludge and covers the Dorr 
the equipment key to the 
without 


Densludge Thickener 
process. We'd like to send you a copy 


obligation, of course 


Write to Dorr-Oliver Inc., Stamford, Conn., or 


in Canada, 26 St. Clair Avenue East, Toronto 5 
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